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I, Dr. Bruce Goldberger, declare and state as follows:

1

.

I am over the age of 1 8 and have personal knowledge of the following facts and, if called

as a witness, could and would competently testify to them.

2. I am 48 years old, and currently a resident ofNewberry, Florida.

I.

QUALIFICATIONS

A. PROFESSIONAL POSITIONS

3

.

I entered the field of forensic toxicology in 1 982 as a bench-level chemist.

4. I worked as an Assistant Toxicologist and Laboratory Manager for the State of Maryland

at the Office of the Chief Medical Examiner, as well as a Toxicologist with the National

Center for Forensic Science in Baltimore, Maryland.

5. I am currently a Professor and the Director of Toxicology in the Department of

Pathology, Immunology and Laboratory Medicine in the College of Medicine at the

University of Florida in Gainesville. In addition, I hold a joint Clinical Professor position

in the Department of Psychiatry, also in the College of Medicine.

6. I also serve as the Technical and Administrative Director of the Forensic Toxicology

Laboratory at the University of Florida, which supports the Medical Examiner's Offices

in seven districts throughout the State of Florida. The approximate yearly caseload of

this laboratory is 3000 cases. This work involves analysis ofhuman fluids and tissues for

presence of over-the-counter, prescription, and illicit drugs. The laboratory also assists

the Florida Highway Patrol and the Sheriffs offices throughout the State of Florida in the

investigation of drug-related crimes and traffic homicide cases. My laboratory work

includes the routine use of the gas chromatography/mass spectrometry (GC/MS).



7. Finally, in addition to providing support to the Medical Examiners' offices, the laboratory

provides analytical services for governmental, academic and private organizations.

8. In addition to these academic appointments, I am also the Director of the William R.

Maples Center for Forensic Medicine and Program Director for the Florida Emergency

Mortuary Operations Response System.

9. My curriculum vitae, attached as Exhibit 1 to this Declaration, contains a complete list of

the Professional Positions that I have held over the course ofmy career.

B. CONSULTING AND RELATED ACTIVITIES

10. During my career, I have been qualified as an expert witness in analytical and forensic

toxicology more than 140 times in U.S. federal courts, Florida state courts. Military

courts, Canadian courts of law, and Court of Arbitration for Sport arbitration

proceedings. My opinion has frequently been sought by local, state and national radio,

television and print media, and I have appeared on Good Morning America, CNN,

MSNBC, Fox News, Court TV -among other programs, to discuss forensic toxicology

matters in the news.

11. Typically, I am called as a State's witness in the prosecution of drug and alcohol cases.

Because the lab work at issue in these cases was often conducted at my laboratory, my

testimony frequently focuses on the matters at issue here-what techniques and methods

were used to support the positive drug or alcohol test, were those techniques performed in

accordance with the applicable rules, statutes, regulations, and general scientific best

practices, and are they reliable?

12. Since 2006, 1 have provided consulting services to the National Football League Players'

Association on anti-doping matters.



C. EDUCATION

13.1 received my Bachelor of Arts Degree in Zoology from Drew University in Madison,

New Jersey. I earned both a Master of Science and Doctor of Philosophy degree in

Forensic Toxicology from the University of Maryland School of Medicine in Baltimore,

Maryland. My curriculum vitae (Exhibit 1) contains a complete educational history.

D. CERTIFICATIONS

14. 1 am a Diplomate and Vice President-Elect of the American Board of Forensic

Toxicology (ABFT), and am certified as a Toxicological Chemist by the National

Registry of Certified Chemists (NRCC). I am also a Fellow of the National Academy of

Clinical Biochemistry.

1 5.
1 have a license to practice as a Clinical Laboratory Director issued by the Florida Board

of Clinical Lab Personnel, Department of Business and Professional Regulation.

16.
1
am certified as a Toxicological Chemist by the National Registry of Certified Chemists,

and have in the past been certified as a Forensic Toxicology Specialist, a certification

issued by the American Board of Forensic Toxicology.

E. PUBLICATIONS

17. My curriculum vitae, which is attached as Exhibit 1 to this Declaration, contains a current

list ofmy publications. Generally, I have authored and published numerous articles

relating to forensic toxicology, and am co-editor of the Handbook of Workplace Drug

Testing (AACC Press) and On-Site Drug Testing (Humana Press).

18. Many ofmy published studies and presentations focus on the isolation of drugs and drug

metabolites and the use ofmass spectrometry in forensic toxicology laboratories.



19. In addition to authoring my own presentations and studies, I am the Editor-in-Chief of the

Journal of Analytical Toxicology. I am also a member of the editorial boards of the

Journal of Forensic Sciences and Forensic Science Review.

F. MEMBERSHIPS

20.
1
am an immediate-past President of the American Academy of Forensic Sciences.

2 1 .

1
am also a member of the Society of Forensic Toxicologists (SOFT), the American

Association for Clinical Chemistry, the California Association of Toxicologists, the

Council of Science Editors, International Association for Chemical Testing, National

Safety Council's Committee on Alcohol and Other Drugs, and the International

Association of Forensic Toxicologists. Of particular note is my participation on the

National Committee for Clinical Laboratory Standards' (NCCLS) Gas

Chromatography/Mass Spectrometry (GC/MS) Confirmation of Drugs Committee. This

committee was responsible for the drafting ofGC/MS guidelines in the fields of clinical

chemistry and toxicology. While serving on this Committee, I worked with USADA

Director, Dr. Larry Bowers, to formulate guidelines for the use of the GC/MS in the

testing for the presence of drugs. Since 1995, the National Committee on Clinical

Laboratory Standards (now the Clinical and Laboratory Standards Institute (CLSI) has

exercised the lead role in managing the work of the ISO's technical committee, ISO

Technical Committee 212, charged with focusing on the coordination of international

standardization in the clinical laboratory testing field. ISO/TC 212 is responsible for

"standardization and guidance in the field of laboratory medicine and in vitro diagnostic

test systems."



G. HONORS AND AWARDS

22. In 1988, 1 was the first recipient of the American Academy of Forensic Sciences

Toxicology Section's Irving Sunshine Award.

23. In 1994, 1 received the American Association for Clinical Chemistry's Outstanding

Scientific Achievements by a Young Investigator Award.

24. In 2004, 1 received the International Association of Forensic Toxicologists' Achievement

Award for excellence in forensic toxicology.

25. In 2006, 1 received the American Academy of Forensic Sciences Toxicology Section's

Alexander O. Gettler Award for outstanding contributions to the field and profession of

forensic toxicology.

26.
1
am not being paid for my participation in this appeal. Generally, I would charge for this

kind of case and the time I have spent reviewing these materials and testifying. I am

participating in this appeal proceeding without any fee because I believe that to uphold an

anti-doping sanction on the evidence in this case is a moral and ethical wrong.

II.

OPINIONS

A. INTRODUCTION

27. In preparation for my testimony in this case, I was provided with more than 1500 pages

of documents, including the laboratory documentation package prepared by the LNDD. I

have also reviewed the accreditation documents for the laboratory. Although initially

reluctant to serve as an expert in this case, it was my review of these documents-and my

identification of what I consider to be glaring deficiencies in the work done by the

LNDD-that convinced me to participate in this case. Of particular importance to me



were the manifest deficiencies in the quality of the chain of custody records and the way

that the Testosterone to Epitestosterone test ("T/E test") was performed at LNDD. The

work that LNDD performed on Appellant's Stage 17 sample is clear evidence of a

laboratory operating with neither validated methods nor the attention to detail needed to

ensure that accurate resuhs are being generated. The manifest deficiencies in LNDD's

work gives me no assurance that the laboratory results for Appellant's are accurate or

reliable. My comments will focus primarily on the issues of laboratory procedure and the

flaws in the LNDD's T/E analysis.

B. CHAIN OF CUSTODY

1. Whether they exist in anti-doping labs or forensic labs, chain of custody

systems must provide a complete record of every possession and transfer of a

sample from collection through final analysis and disposal,

a. Chain of Custody Documentation Format

28. After reviewing the laboratory documents and the arguments made by USADA in its

pretrial briefs and its brief in this appeal, I have determined that LNDD does not have a

proper chain of custody system in place. Chain of custody is the most important

laboratory procedure next to ensuring that the assays performed generate reliable and

accurate resuhs. The importance of chain of custody is enhanced when the test results

from the samples will be used in a criminal or other disciplinary proceeding. Maintaining

proper chain of custody is the best means of ensuring that sample integrity is not

compromised.

29. The chain of custody of a sample must be well-documented, or one loses the ability to

demonstrate definitively that the results generated can actually be attributed to the



individual involved in the legal proceeding. Thus, the purpose of creating chain of

custody documentation is so that an outside observer, be it a judge or an arbitrator, can

look at the documentation and be assured that the integrity of the sample has not been

compromised. While there are certainly differences among laboratories in how they

implement and generate chain of custody documentation, there is but one basic

requirement for chain of custody documentation: There must be a link, or "chain,"

between the people who have handled the sample. In other words, the chain of custody

documentation must establish from whom a person received the sample and to whom that

person later gave the sample. There must be a sufficient link between people who

possessed the sample such that a chain can be formed; i.e., A sample went from Person A

to Person B, then from Person B to Person C and so forth until the sample is destroyed.

By establishing a link between people who have handled the sample, it is easy to ensure

that the integrity of the sample has not be compromised. For example, if the chain of

custody documentation only listed the sample going from Person A to Person B, and then

from Person B to Person C, with Person C destroying the sample, evidence that Person Z

possessed the sample would establish that the chain of custody was broken and the test

results from the sample should not be trusted. Likewise, if the chain of custody

documentation lists that the sample went from Person A to Person B, but then the next

entry indicates that the sample went from Person Z to Person X, the judge or arbitrator

will be able to determine that the chain of custody was broken and the sample results are

not reliable.

30. An example of proper chain of custody documentation is found by looking at the chain of

custody documentation used at the UCLA Laboratory, exhibit GDC0030-31, and at the



Montreal Laboratory, exhibit GDC0032-33. Although the UCLA Laboratory and

Montreal Laboratory documentation use slightly different formats and include different

information, one constant between the forms is that a link is established between the

people who possessed the sample.

3 1. The necessity of having this link is also required by WADA TD2003LCOC. The

technical document requires that a laboratory have a continuous record of individuals in

possession of the sample. The requirement of maintaining a continuous record is

synonymous with establishing a link between people who have handled the samples.

32. LNDD's chain of custody documentation does not establish this necessary, critical and

required link between the people who handle the sample. Remarkably, USADA

acknowledges this utter deficiency in LNDD's documentation, but argues that LNDD's

chain of custody is still sufficient. This argument is specious, however, as I explain

below.

33. LNDD's only chain of custody documentation is a summary sheet that is prepared a

significant amount of time after the testing of the sample. And the summary sheet is

purportedly recreated using the testing documents contained in the laboratory document

packet, similar to that of recreating your activities on a day two months in the past by

reviewing your emails. While I will address the deficiencies in how LNDD creates the

summary chain of custody documentation later and explain why the summary sheet is not

supported by the laboratory documentation, my initial comments will focus on the fact

that the summary sheet fails to establish a link between the people who handled Mr.

Landis' sample.



34. LNDD's summary chain of custody sheet, Ex. 25, USADA 253-54, simply identifies

each person that had custody of the sample individually, e.g.. A, B, C, D. The

documentation provided by LNDD is more of a "plot of custody" than it is a "chain of

custody." As noted above, the proper documentation, and the documentation used by the

UCLA Laboratory and the Montreal Laboratory, create a link between the people who

handle the sample, e.g., A to B, B to C, C to D.

35. The problems ofLNDD's system, and why it should be considered deficient, is best

evidenced when analyzed vis-a-vis the purpose of having chain of custody

documentation. Since the purpose of having chain of custody documentation is to

provide the judge or arbitrator with proof that the sample could not have been altered or

tampered with, one must ask what information is conveyed to the judge or arbitrator by

LNDD's documentation that provides this assurance. The answer is that LNDD's chain

of custody documentation provides absolutely no assurance that the sample integrity has

not been jeopardized. By listing each person who had the sample bottle individually,

there is no way to for the judge or arbitrator to determine when, where and from whom

that person obtained the sample bottle or when, where and to whom the person gave the

sample bottle. For example, by simply listing that Person A had the sample at noon and

that Person B had the sample bottle at 3:00 o'clock, the judge and arbitrator can not be

assured that the sample bottle was not possessed by Person Z at 1 :00 o'clock and Person

X at 2:00 o'clock. Accordingly, since there is no guarantee that the people on the list

were the only people who handled the sample, which is the purpose of having chain of

custody documentation, LNDD's chain of custody documentation is deficient. And,

since it does not provide a link between the people handling the sample, it is, therefore, in

10



violation of the technical document's requirement of a laboratory maintaining a

continuous record ofwho had possession of the sample bottle.

36. LNDD's chain of custody documentation requires that the Panel just assume that a person

obtained the sample from the person listed above him or her on the summary sheet.

However, one should not be forced to make an assumption when reviewing chain of

custody documentation. Indeed, the rationale of maintaining accurate and detailed chain

of custody documentation is that it alleviates the need to make these assumptions.

37. In its brief, USADA contends that a chain of custody document that provides a link

between the people who possessed the sample bottle provides no further assurances

against undocumented transfers than the plot of custody method used by LNDD. This

argument does not withstand the slightest scrutiny. At the outset, I must note that my

testimony that a proper chain of custody document must create a link between people

possessing the sample should not be interpreted as a statement that this method provides

absolute assurance to a judge or arbitrator that the sample integrity has not been

compromised. Like any other control system or method, the chain of custody method is

subject to deliberate deception by the laboratory technicians. For instance, even if the

chain of custody documentation established a link between the people who possessed this

sample, it can fail if the technicians are dishonest and deceptive by not listing the actual

person from or to he or she received or gave the bottle. Also, there are some exceptional

circumstances that may occur in which the chain of custody method of linking the people

who possess the sample fails as well. One of these exceptional theoretical situations is

the example provided in Appellee's Brief of when there is an undocumented transfer

between Person A to Person C, and then another undocumented transfer in which Person

11



C transfers the bottle back to Person A, so that when Person A documents a transfer to

Person B, it creates a link and masks the undocumented transfer. Nevertheless, this chain

of custody documentation at least provides to the judge or arbitrator that absent

intentional dishonesty or a unique exceptional circumstance described above, there is

some assurance that the sample was not compromised. Comparatively, LNDD's chain of

custody documentation is deficient to such an extent that it provides zero assurance,

regardless of the situation, that the sample was not compromised.

b. Chain of Custody Method

38. In addition to the fact that LNDD's chain of custody documentation does not establish a

link between people who possessed the sample, the method with which the summary

chain of custody page is created is unacceptable. LNDD does not maintain a

contemporaneous chain of custody record, whether it be in a single form or multiple

forms, as required by TD2003LCOC and generally accepted scientific principles. During

the AAA proceeding, USADA stated that "LNDD uses multiple separate

contemporaneous forms with a summary document prepared at the time the laboratory

documentation package is assembled." USADA Pre-Hearing Brief at 16. USADA again

made this argument in its appeal brief Appellee's Brief at 78. However, this statement

is misleading. When USADA is referring to "separate contemporaneous forms," based

on my review of the documents and my understanding ofLNDD's practices, USADA is

referring to the laboratory worksheets that are completed by the laboratory technician

when a particular task is performed, and will be noted later, some ofthem are not even

contemporaneous. These documents are not created for the purpose of maintaining chain

of custody documentation. It is my understanding that several weeks after the tests are

12



performed, LNDD reviews these laboratory worksheets in attempt to recreate the chain of

custody and then drafts the summary page. As I noted above, this process is similar to

that of a person attempting to recreate his or her activities in a day one month ago by

reviewing the emails and phone records for that day. In light of the importance of the

chain of custody documentation, this method of preparing chain of custody

documentation is improper and can lead to significant errors.

39. The most obvious deficiency of this method is that the summary page created after the

fact will not list the person who had possession of the bottle but did not perform any

analytical or other work on the sample, and thus, never completed a worksheet. For

example, imagine a situation in which a runner or assistant is used to transfer the sample

bottle from one technician to another technician. In other words the sample possession

would be from Technician A to Runner, and then Runner to Technician B. However,

since this runner or assistant is not actually performing any work with the sample, he or

she will likely not complete a worksheet. Therefore, when LNDD weeks later attempts to

create a summary chain of custody sheet based on the worksheets, it will not list the fact

that the runner or assistant had possession of the sample bottle. Put differently, the

summary sheet will not reflect that the runner or assistant had possession of the sample

and will only represent that the sample was possessed by Technician A and then

possessed at a later point by Technician B. The fact that LNDD's method can lead to this

obvious error means that LNDD's summary chain of custody sheet can not be relied upon

as being a true and accurate record ofwho possessed Mr. Landis' sample.

40. LNDD's method of maintaining, or its lack of maintaining, adequate chain of custody

documents is also in violation ofTD2003LCOC. The technical document requires that

13



the "entry into the Laboratory Internal Chain of Custody should be completed at the time

that any change of possession occurs." In other words, a transfer of the sample must be

contemporaneously recorded in some worksheet, logbook, or form with the transferring

of the sample. Based on my understanding of the LNDD method, this does not occur. As

described above, the technician does not record the transfer of the sample bottle at the

time the sample is transferred, the recordation occurs when the technician completes the

laboratory worksheet when he or she begins performing work on the sample. Also, using

the same example as above, if a runner or assistant is used, there is no contemporaneous

document that is completed to represent this transfer.

41. A laboratory's chain of custody documentation methodology is an all-or-nothing system.

In order to reap the benefits of a chain of custody, it is necessary to document each

transfer, each human possession, and each test that is conducted; documenting only some

of these steps compromises the entire chain. LNDD's chain of custody documentation

and method do not achieve these benefits.

2. Specific Instances of Summary Document Not Being Supported

42. In addition to the fat that the method in which LNDD creates the summary chain of

custody document is improper, contrary to the representations by USADA, the individual

laboratory documents do not support the entries made in the summary chain of custody

documentation. The discussions below are only some of the glaring unsupported entries

in the summary chain of custody document.

43. However, before discussing the specific instances in which the laboratory documentation

does not support the documentation, it should be noted that LNDD did not comply with

TD2003LDOC. This technical document requires that LNDD provide to the athlete all

14



documents that support the internal chain of custody in the laboratory document packet.

While USADA in its brief stated that all information required by the TD2003LDOC was

provided in the laboratory document packet, Appelee's Brief at 8, USADA has cited to

several documents not included into the laboratory document packet. USADA Pre-Trial

Response Brief at Page 1 9. Indeed, USADA has admitted that these documents are not

normally provide in the laboratory documentation package.

44. The most atrocious error in the chain of custody documentation is that the laboratory

document packet has conflicting information. In the summary chain of custody

document at USADA 0253, the first entry in for the "A" sample bottle is that it was

possessed by Operator 44 at 7:25 a.m. As noted above, because of the form of the

documentation, this summary sheet does not establish from whom or from where

Operator 44 received the "A" sample bottle. To assume that Operator 44 received the

"A" sample bottle from the freezer, because this is the last listed location of the "A"

sample bottle, is an improper assumption.

45. In reviewing the documents provided by LNDD, however, there is no document that

supports this entry. In fact, there is a document that is in direct contradiction to this entry

in the summary document. LNDD 1 591 establishes that Operator 42, not Operator 44 as

indicated on the summary sheet, removed the bottle from CHFR-1 at 07:30, not at 07:25

as indicated on the summary sheet. This one instance, establishes that the summary chain

of custody documentation contains a break and does not accurately reflect the movement

of the sample bottle. This alone, is sufficient belie any reliability in the test results.

46. To make matters even worse, there is a document which partially supports the entry in the

summary sheet, but is in direct confradiction to the document discussed above.

15



LNDD1590 purports to indicate that on July 21, 2006, Operator 44 possessed Mr. Landis'

sample bottle at 07:25. There is no indication where Operator 44 obtained this sample

from, and, more important, it directly contradicts the fact that LNDD 1591 states that the

sample bottle was not removed from the freezer until 07:30 by Operator 42. Obviously,

it is impossible for LNDD1591 and LNDD1590 to both be correct.

47. This glaring contradiction contained in LNDD 1950 and 1951 is fiorther complicated by

the fact that USADA0006, which appears to be a storage log for the samples, fails to

include an entry for Mr. Landis' sample bottle either being removed or returned to the

freezer or refrigerator. That is, USADA0006, a document which USADA purports to

represent that V21 placed the "A" bottle in CH.FR.l on the night of July 20, 2006, and

then also purports to establish other instances when the sample bottle was either removed

or returned to a refrigerator, does not indicate that on July 21, 2006, Mr. Landis' sample

was removed or returned. This document contradicts both LNDD 1590 and 1591.

48. This one entry on LNDD's summary chain of custody document establishes the utter

deficiency in the chain of custody of Mr. Landis' sample. USADA repeatedly posits that

the entries in the summary sheet are supported by the laboratory documentation. This is

simply not the case. Indeed, the laboratory documentation in this instance actually has

three documents that all contradict each other. There is no reasonable way to conclude

anything other than that LNDD fails to follow the requirements ofTD2003LCOC and

generally accepted scientific principals in maintaining adequate chain of custody.

49. While this one entry establishes the failures of LNDD's chain of custody method, a

carefiil examination of the laboratory documents reveals other significant errors in the

summary sheet and the underlying laboratory documentation provided.
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50. In the documentation package, LNDD provided as a chain of custody a form labeled "E-

TE-05 A" which purported to trace the A and B bottles from the reception of the bottles

at the laboratory through their disposal. In addition to its failure to do this, as discussed

above, this document fails in every meaningful respect that would represent effective

chain of custody.

5 1

.

USADA 0253 records that the sample bottles were first received at LNDD by an operator

coded as V21 at 21h35 on July 20, 2006. USADA cites to USADA 0024 and 0229 as

laboratory documents that support this entry, both of which are copies of the same paper.

These documents do not support the entry on the summary chain of custody sheet

because USADA 0024 and 0229 establish that LNDD received Mr. Landis' sample at

9h35, not 21h35. While it is possible that USADA 0024 and 0229, are the only instance

in the entire document in which a 12-hour clock instead of a 24-hour clock was used,

even in this case, the LNDD employee failed to record an "AM" or "PM." Thus, there is

no way to determine based on the documents when LNDD actually received the Mr.

Landis' sample.

52. Next, USADA 0253 notes that the A bottle was placed in CH.FR.1 at 22hl5 on July 20,

2006 by V21
.
USADA pre-trial response brief directs us to USADA 0006 as support for

this entry. USADA Pre-Trial Response Brief at 19. USADA 0006 is what appears to be

a storage log and it records a time and date entry of 22hl5 on July 20, 2006 by V21 for

sample 995474. There is, however, nothing on this log that I can find that indicates that

the sample was stored in a refrigerator designated CH.FR.1. There are only two other

marks for this entry. The first is a double-headed arrow presumably indicating that this

entry applies to all three samples listed on the sheet (995474, 994179 and 994178). The

17



other is a mark that appears to be an upper-case "R" and a lower-case "n". It is possible

that this entry is, in fact, "Rl" and that "Rl" is shorthand for CH.FR.l, but there is

certainly no way from examining the documentation to determine if this is the case.

Additionally, there is no indication that the bottle being referred to by the designation

995474 is the sample "A" bottle.

53. Even ifUSADA 0006 did indicate that the A bottle was stored in CH.FR.l, the document

itself is deficient under the rules of TD2003LCOC and generally accepted scientific

standards. TD2003LCOC requires, at a minimum, that "[t]he Laboratory Internal Chain

of Custody must contain the name or initials of the individual, date of transfer, and

purpose of the transfer of possession. The individual's complete signature/name should

appear in the documentation at least once." Here, the entry on USADA 0006 has no

name or initial, but instead contains merely an operator code.

54. Next, USADA 0253 notes that Mr. Landis' "B" bottle was placed in CH.FR.3 at 22hl5

on July 20, 2006 by V21
. USADA again supports this contention by citing to USADA

0006. As noted above, this document was used to support the entry that the "A" bottle

was stored in CH.FR. 1
.
Beside the entry I described above, there is not another entry for

July 20, 2006. This one entry cannot be used to support both the fact that the "A" sample

was placed in CH.FR.l and that the "B" sample was in CH.FR.3.

55. In addition to citing USADA 0006 as support for the "B" bottle being placed in CH.FR.3,

USADA also refers to a document produced later in discovery, not part of the document

packet, which is an SOP that states that the "B" sample bottle should be placed in

CH.FR.3 when it is received by the laboratory. LNDD1592. USADA appears to be

supporting LNDD's entry in the summary chain of custody document about the storage
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of the "B" bottle with the SOP related to the storage of the "B" bottle. This argument is

absurd and completely unsubstantiated. An SOP, can never, under any circumstances be

satisfactory as a chain of custody document. A generic instruction sheet indicating what

should happen cannot possibly establish what, on a particular day, in fact did happen.

USADA has simply provided no document that would satisfy TD2003LCOC or generally

accepted scientific principals that supports the summary sheet entry about the initial

storage of the "B" sample bottle.

56. The summary chain of custody sheet next notes that the "A" bottle was opened for the

purpose of aliquoting the sample for EPO analysis on July 21, 2006 by Operator 44 in

room 107 at 7h25. This is the entry that I discussed above that has three documents that

all contradict each other. However, even the documents that USADA suggests support

this entry, USADA0007 and LNDD1590, are both deficient. USADA0007 is a results

recording sheet that only notes that Operator 44 at some point either performed or

recorded the values in the pH, specific gravity and d-refract analysis columns. Further,

and importantly, no where on this form does Operator 44 's name or initials appear - a

requirement for any valid chain of custody document by the language ofTD2003LCOC.

57. The second document cited to by USADA is LNDD1590. LNDD1590 indicates, with a

date, time and proper initials, that Operator 44 took charge of series 177/07 and 178/07

on July 21, 2006 at 7h25, which as noted above is contrary to LNDD 1591 and

USADA0006. While Sample 995474 is part of series 178/07, there is no indication on

LNDD 1590 that Mr. Landis' samples were indeed removed from the refrigerator as part

of this series.
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58. The summary chain of custody sheet next indicates that Operator 44 maintains possession

of the bottle to aliquot for an EPO test. Though USADA does not indicate a supporting

document for this entry in its chart in its pre-trial response brief at page 19, presumably

the support for this entry is LNDD1590. This document, however, is subject to the

deficiencies mentioned above.

59. The summary chain of custody document next notes that operator 19 in room 006

aliquoted muhiple tests from the "A" bottle on July 21, 206 at 9hl0. USADA points to

LNDD1591 as supporting this entry. Several problems present themselves with this

conclusion. First, LNDD1591 is a document that we already know contains information

contradicted by LNDD1590 and by USADA006. Second, even if the information on this

document is correct, it cannot stand as support as a chain of custody document because

there is no name or initials of the operator in question (or any other operator, for that

matter) found on this document as required by TD2003LCOC and generally accepted

scientific principals. Last, this document again makes reference to a series and not

individual sample numbers, and one must assume that because the series 178/07, of

which sample 995474 is a part, is mentioned on the document, that the laboratory

technician in fact had possession of the "A" sample bottle.

60. In the last several paragraphs, I have discussed the errors of only the first six entries on

the summary chain of custody form. It is clear that not only is the method of

documenting chain of custody at LNDD confusing and convoluted, but it is in fact

incorrect. It is my conclusion that there is not sufficient chain of custody documentation

and there is no assurance that the integrity of the sample was not jeopardized. However,
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for the convenience of the panel, I will discuss some of the other errors in the summary

chain of custody documentation briefly.

• According to the chart in USADA' s pre-trial response brief, there are several entries that

are supported by USADA0006. How^ever, I have addressed the deficiencies of

USADA0006 w^ith respect to another entry. These entries fail for the same reason as that

entry failed. Therefore, USADA0006 is deficient and cannot be considered credible

evidence to support the entries in the summary chain of custody sheet.

• Similarly, the chart in USADA' s pretrial brief also states that entries in the summary

chain of custody sheet are supported by LNDDl 591 . As I have explained above, LNDD

1591 does not satisfy the requirements established by TD2003LCOC for a proper chain

of custody document and cannot support the entry in the summary chain of custody

documentation.

• I would also like to take this opportunity to re-emphasize a part ofmy earlier testimony

calling now specific reference to USADA0006. USADA has consistently argued that the

"plot" method of chain of custody is sufficient under TD2003LCOC and generally

accepted scientific principals. USADA has consistently argued that the chain of custody

here is, in fact, a complete and unbroken chain because you see Operator A possessing

the sample and then you next see Operator B possessing the sample that this means by

implication that nothing happened to the sample between the two. USADA0006 makes

the failure of this argument obvious.

3. A Laboratory Technician Testimony Contradicts the Summary Sheet

61
.
The summary chain of custody document purports to state that Operator 49, Cynthia

Mongongu, obtained Mr. Landis' Sample "A" bottle on July 22, 2006, at 1 lh20. See
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Exhibit 25, USADA0253. According to the summary chain of custody document, the

Operator who had the sample bottle before Mrs. Mongongu was Operator 18, who

supposedly had the sample bottle at lOhSO in Room 103. At the hearing, however, Mrs.

Mongongu testified that she obtained the bottle from the rack in Room 103, not Operator

18. Tr. of Proceeding at 533:14-15. This establishes that the summary chain of custody

documentation does not actually establish the location of the sample bottle or who had

possession of it at a given time. That is, there is no indication on the summary chain of

custody documentation sheet that Operator 18 divested herself of the sample bottle and

put it on the rack in Room 103.

62. Even worse yet, at the hearing, Mrs. Mongongu testified that she "recalled" obtaining the

sample bottle at 1 lh20 on July 22, 2006 and possessed it for only five to ten minutes. Tr.

of Proceedings at 535:21-23. But the next entry on the summary chain of custody

document is that Operator 18 placed the bottle in storage at 12h45 on July 22, 2006. The

entry in the summary chain of custody document and the testimony of Mrs. Mongongu

establish that the chain of custody documentation does not establish where the sample

bottle is within the laboratory and who possessed the sample bottle at any given time.

Accordingly, as I have noted above, the chain of custody documentation maintained by

LNDD is not sufficient.

4. Chain of Custody Documents Must Record When Sample is in Control Zone

63. Appellee's Brief posits that all of the above deficiencies in the chain of custody records

can be dismissed because once the sample reached the laboratory, it was within the

control zone of the laboratory the entire time. Appellee's Brief at 75-76. This broad,

sweeping statement is erroneous when the actual language of TD2003LCOC is
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considered. The technical document requires that when a sample is not in the possession

of a laboratory technician, it should be documented that the Sample is within the control

zone. Put simply, there must be some document that the laboratory technician completes

that documents the fact that the sample is no longer in his or her possession and that it has

been place in the control zone.

64. There is no such documentation here. Indeed, the summary chain of custody

documentation purports to show that certain laboratory technicians had the sample bottle

for several hours at a time. For instance, according to the summary chain of custody,

Operator 28 is said to have possession of the "A" sample bottle on July 23, 2006 from

14h30 to 17h00. I find it difficult to believe that Operator 28 had actual possession of the

sample bottle during this entire time. Yet, there is no documented transfer of the sample

bottle from Operator 28 to the control zone. It is not sufficient for USADA to merely

argue that since the technician was in the laboratory, that he or she did not have to record

the transfer to the control zone. To accept USADA' s argument would be to eliminate the

chain of custody requirement once the sample arrived at the laboratory.

5. AAA Panel Was Incorrect In Disregarding the Chain of Custody Error

65. The AAA Panel states in ^264 of its decision that while there appeared to be gaps in the

chain of custody summary document, USADA 253-7, when it reviewed the document

packet, it was "satisfied" that it could trace the location of the bottles and at all times

identify the operator in possession. The panel did not support this proposition with any

cites to the record, and, as I have established above, there is no way to trace the

movement of the sample bottle based on the document packet. And, indeed, there are

contradictory documents about the movement of the sample bottle while at LNDD.
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66. Equally, the Panel's conclusion that any alleged breaches in the chain of custody cannot

have caused the AAF because the results of the A sample were confirmed by the B

sample is fallacious. |268. First, it assumes as a threshold matter that gaps in the chain

of custody occurred only with the "A" sample. There is reason to believe, as I discussed

above, that the failure to record the movement of the bottle or the sample aliquots was not

properly accounted for with respect to both the "A" and the "B" sample. Further, the

conclusion appears to miss the significance of chain of custody gaps. The fact that the

results between the "B" sample also "confirmed" the presence of testosterone does not

address the significance of the chain of custody gaps. Reaching the "right" conclusion

does not exclude the possibility that both samples were tampered with or compromised in

some way. I express no opinion about whether that happened, but no one, including this

Panel, can be assured that this did not happen because the chain of custody

documentation is lacking significantly.

LNDD's T/E method and Carbon Isotope Ratio Test procedure were not ISO-

accredited

1. Accreditation Background

67. During my eleven years inspecting laboratories for the National Laboratory Certification

Program, I was repeatedly called upon to evaluate a laboratory's documentation, and to

evaluate it with reference to certification standards. I have also published in the scientific

literature on the issue of method development, and the process of validating a method and

proving to accreditation bodies that a laboratory is qualified to conduct a given method of

analysis.
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68. Laboratory accreditations are an important tool used to ensure that laboratories are able to

perform various analytical techniques accurately and reliably. But simply being

accredited does not ensure that on a given occasion a laboratory performed certain

analytical tests competently or correctly. In fact, due consideration must be given to the

scope of the accreditation; i.e., an accreditation that ensures that a laboratory consistently

abides by its Standard Operating Procedure ("SOP") is meaningless if the SOP is not

scientifically valid.

69. In Appellate Response brief, it repeatedly emphasizes that LNDD was ISO-accredited to

perform the various assays used to generate and support the Adverse Analytical Finding

("AAF") for Mr. Landis's Stage 17 sample. LNDD's own documentation belies

USADA's argument, however. Before turning to this point, an understanding ofhow a

laboratory obtains ISO accreditation is required.

70. The WADA International Standard for Laboratories mandates that a WADA laboratory

obtain an ISO 1 7025 accreditation. See International Standard for Labs at ^4. 1 . 1 . The

International Organization for Standardization ("ISO") develops standards to ensure that

products and services are created or performed in such a manner to achieve desirable

characteristics at an economical cost. Specifically, ISO 17025 sets forth the general

requirements for the competence of testing and calibration labs. Although ISO drafts the

standard, it does not actually accredit laboratories. The laboratories are accredited by any

one of the more than 750 certification bodies in the world, bodies over which ISO has no

control. In France, the ISO accreditation or certification decisions are made by the

Comite fran9ais d' accreditation (COFRAC). Further, as USADA's counsel, Mr. Young,

acknowledged during the proceedings before the AAA panel, an ISO accreditation is not
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a global certification that a laboratory is proficient across-the-board. Tr. Of Proceedings,

Feb. 23, 2007 Vol. II at 100:4-102:8. Instead, ISO accredits the particular methods used

at individual laboratories.

71

.

Before the laboratory can obtain ISO 17025 accreditation for a particular method, the

laboratory must first develop and validate the method for which it wants accreditation.

The particular purpose of the laboratory, such as in this case, anti-doping testing, does not

change the basic requirements for method development and validation.

72. Method development and validation is the documented process of proving that a selected

analytical technique is acceptable for its intended purpose, and that it can be used

effectively by the lab in question. The documentation generated during this process is the

evidence that would eventually be provided to an accreditation body to prove that a lab

has chosen analytical techniques that it has demonstrated that it is able to implement in a

manner that generates accurate and reliable results. Specifically, the method

development documentation demonstrates that a lab has adopted a method only after

assessing general reliability factors like stability, precision, specificity, linearity, accuracy

and sensitivity. Particular assays, such as the T/E assay, include several additional

assessments. The laboratory should ensure in the method development phase that it can

adequately and consistently recover the analyte from the matrix, and that it has

established the ruggedness and reliability of the assay process. All of these steps are

necessary to validate a method, and the documentation generated in this process is what

the lab will show to an accrediting body in order to earn additional accreditations. This

process is discussed in more detail in my peer-reviewed paper, "Commonly Practiced

Quality Control and Quality Assurance Procedures for Gas Chromatography/ Mass
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Spectrometry Analysis in Forensic Urine Drug-Testing Laboratories," B.A. Goldberger et

al., Forensic Sci. Rev. 9:59; 1997. While the article references drug-testing labs in

particular, the general principles are equally applicable in the anti-doping lab context,

where the goal is the same, to generate reliable, valid and accurate results with

evidentiary value. ISL § 1 .0.

73. These validation studies are critical because while a particular assay may be generally

accepted in theory, e.g., the T/E testing theory, each laboratory performing this assay may

have different instruments, personnel and variations in the method that can drastically

affect the reliability and accuracy of the particular assay. For instance, one specific

laboratory may perform the GC/MS assay with a method that produces a measurement of

uncertainty different from the measurement of uncertainty of another laboratory. Indeed,

a specific laboratory may have different methods it uses for a particular assay, and each

one of these methods may result with a different measurement of uncertainty. Once a

laboratory develops and validates the method, the laboratory drafts a SOP to memorialize

the method.

74. It is only after the SOP is drafted that a laboratory can obtain ISO accreditation. The

review process for ISO accreditation is not as it is described in USADA's Response

Appellate brief To obtain ISO accreditation, the accreditation body only looks to see if

the laboratory has a written SOP documenting the previously validated method and

whether there are proper management controls in place to address deviations from the

SOP and for updating the SOP if necessary. The ISO accreditation body DOES NOT

review the validation study to ensure that it is scientifically accurate and does not ensure

that the method or SOP is in compliance v^th governing regulations such as the ISL. To
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borrow a phrase from Appellee's Brief, the ISO accreditation body does not step into the

shoes of the scientists to determine whether the method is scientifically valid.

2. LNDD lacked ISO accreditation to perform the T/E analysis for the purpose

of determining the T/E ratio of Mr. Landis's urine sample.

75. LNDD performs several assays or processes in the laboratory, and for some assays,

LNDD has multiple methods it uses. LNDD's T/E assay is one of the assays with

multiple methods. While some of the T/E methods have been validated and are

accredited by COFRAC, the T/E method used in performing the T/E assay on

Mr. Landis' sample was not accredited, and based on my review of the documents

produced, the validation study, if any, was not provided.

76. LNDD's laboratory documents, at USADA 104, reflect that it has a T/E method for

determining a T/E ratio identified as assay EC24D. This assay was used by LNDD to

determine the T/E ratio on Mr. Landis' Stage 17 samples. See USADA 256-7, USADA

189, 365. However, LNDD is not accredited by ISO/COFRAC to use the EC24D assay

as the COFRAC accreditation documents accredit assays EC24B and EC24C. See

LNDD 0085.

77. The EC24D method likely has not been validated by LNDD either. In my review of the

documents provided by LNDD to Mr. Landis, I only located a validation study for the

EC24C assay, not EC24D. See LNDD 461 -471 . Without this method being validated,

there can be no confidence that the results obtained using this method were reliable or

accurate, even if the LNDD laboratory technicians performed the test in compliance with

the method.
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78. The failure to validate the EC24D, and obtain an ISO accreditation for this method, is in

violation of ISL ^ 5.4.4.2. Further, the failure to validate and accredit a method, but still

use the method on a sample, causes me great concern about the resuhs of Mr. Landis'

Stage 17 T/E test results.

3. LNDD's Carbon Isotope Ratio Test performed on Mr. Landis' Stage 17 urine

sample was not accredited.

79. The method used for the CIR test performed on Mr. Landis' State 17 urine sample was

not accredited by COFRAC either. Unlike the T/E method accreditation issue above, in

which the method used simply was not listed in the COFRAC accreditation documents,

the CIR method accreditation deficiency is far more interesting. The COFRAC

accreditation documents accredit by method identification number, the CIR test method;

however, the description of the method on the accreditation documents is different than

the method described in the laboratory document packet provided by LNDD. Compare

LNDD 0097-98 with USADA 124-26; 303-05. Additionally, the measurement of

uncertainty on the accreditation document in effect at the time the Stage 17 sample was

analyzed was 20%, whereas, the December 2006 accreditation documents note that the

measurement of uncertainty is .8%. Compare LNDD 0086 with LNDD 0097-98.

80. The May 2006 accreditation documents accredit a CIR test identified as EC3 1 . This

method is defined as including the following sub-methods: an extraction method, M-Ex-

24 (USADA 295-8), an analytical method, M-An-41 (USADA 329-30), and a method

setting forth the parameters for the portion of the test performed on the GC/C/IRMS

instrument.
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81. The C.I.R. test performed on Mr. Landis' Stage 17, while identified as EC31, contains an

additional step not included in the definition of the EC31 method in the COFRAC

accreditation documents. Indeed, the document in the laboratory document packet setting

forth the individual sub-methods for the EC31 method is different than the sub-methods

set forth in the accreditation documents. The C.I.R. test performed on Mr. Landis' Stage

17 sample included a sub-method for when the samples are run on the GC/MS

instrument, the sub-method "M-AN-52." USADA 303-05 ("B" sample) and USADA

124-26 ("A" sample). Indeed, not only is the "M-AN-52" sub-method not included in the

EC3 1 accreditation, this sub-method does not appear anywhere in the COFRAC

accreditation documents.

82. It is curious that the accredited C.I.R. test, EC31, is not the same EC31 method described

in the laboratory document packet. Nevertheless, disregarding the method identification,

the actual method, including the sub-methods, for Mr. Landis' Stage 17 C.I.R. test was

not accredited. Further, and critically, in my review of the documents produced by

LNDD, I have not found a validation study for the EC3 1 method as it was performed by

LNDD in testing Mr. Landis' Stage 17 sample. Performing a test without proper

validation violated ISL § 5.4.4.2, and generally accepted scientific principles and

methodology. Accordingly, the C.I.R. tests results are unreliable, not valid and cannot be

used to support the allegation that Mr. Landis committed an anti-doping rule violation.

4. LNDD was not accredited to perform IRMS analysis at tlie appropriate level

of uncertainty.

83. As I noted above, a laboratory's validation of an assay method is important in ensuring

that the method produces reliable, valid and accurate results. In fact, one of the critical
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measurements the laboratory determines during the validation study is the measurement

of uncertainty for that particular method. This point has been acknowledged by USADA

during the AAA proceeding. [Tr. of Proceedings, February 23, 2007, Vol. II at 100:4-

102: 8].

84. 1 have serious concerns regarding the validation study and accreditation for the C.I.R.

assay with respect to the measurement of uncertainty.

85. The ISO-accreditation issued by COFRAC and actually in force at the time LNDD

performed the C.I.R. assay on Mr. Landis' Stage 17 sample for the EC31 assay (which as

noted above lacks all of the sub-methods from the method used for Mr. Landis' Stage 17

sample) noted the measurement of uncertainty at "20%". See LNDD 0086. The 20%

uncertainty level contained in this COFRAC accreditation document at LNDD 0086 also

appeared in earlier COFRAC accreditation documents, specifically those generated by

COFRAC staff at the last LNDD audit occurring before the 2006 Tour de France, the

February, 2006 audit. See LNDD 414, LNDD 429.

86. At the AAA proceeding, Dr. Christiane Ayotte testified that she believed the

accreditation listing 20% uncertainty was a "mistake." See Tr. of Proceedings at 878-9.

A belief that this was a mistake is hardly tenable in light of the fact that COFRAC had

listed this same uncertainty level on other documents. LNDD 00414, 00429.

87. Despite the accreditation at the time listing the measurement of uncertainty for the EC3

1

method as 20%, LNDD used a .8%o level of uncertainty in interpreting Mr. Landis' C.I.R.

test results. See USADA 186, 352; Tr. ofAAA Hearing, 464:16-465:4. The use of a

different measurement of uncertainty than what is listed in the accreditation documents

raises serious questions as to what the actual measurement of uncertainty was at the time
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the Stage 17 samples were analyzed. According to Ms. Cynthia Mongongu, a LNDD

laboratory technician, the measurement of uncertainty was adopted after a validation

study was performed at LNDD. Tr. of Hearing 464: 16-466: 1 . The only validation study

produced by LNDD that I have reviewed, LNDD 451-460, however, is neither signed nor

dated, and is not presented on an official LNDD form. Indeed, the format of the C.I.R.

test validation test is markedly different from the format of the T/E validation method

[EC24C]. LNDD 461-471. Thus, I cannot determine whether the validation study

produced by LNDD had been conducted by LNDD before Mr. Landis' Stage 17 samples

were produced. Nevertheless, assuming that such a validation study was completed, it is

unclear to me why COFRAC would have repeatedly listed the measurement of

uncertainty as 20%.

88. While COFRAC did eventually issue an ISO accreditation for method EC31 that listed

the measurement of uncertainty for this method at 0.8%o, this accreditation did not take

effect until December 15, 2006, after Mr. Landis' Stage 17 sample had been tested. See

LNDD 0098. The reason for such a correction was because LNDD's Adeline Molina

sent to Mr. Robin Leguy ofCOFRAC on December 14 an email requesting that

COFRAC "correct" the 20% measurement of uncertainty in the previous accreditation for

method EC3 1 to 0.8%o based on the undated validation study. That request, incidentally,

was made by LNDD some time after Mr. Landis commenced his legal challenge to

LNDD's findings

D. POSITIVITY CRITERIA NEEDS TO BE VALIDATED

89. During the AAA proceeding, USADA argued that LNDD did not have to validate the

C.I.R. test with respect to the positivity criteria because the WADA Technical Document
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has defined what the positive criteria is for the C.I.R. test. While I do not express an

opinion generally on the positivity criteria contained in the Technical Document,

USADA's argument that such a document relieves a laboratory from validating its

method is specious.

90. As noted above, the purpose behind validating a method is to ensure that a laboratory can

consistently obtain reliable, valid and accurate results. The need to validate method is no

less applicable because WADA has issued a Technical Document setting forth a

positivity criteria. The reason for the validation study is because not all laboratories have

identical instruments or methods. These differences affect the test results that are

obtained from the assay, e.g., one laboratory has a measurement of uncertainty of 0.4%

whereas another laboratory for the same test may have a 0.8% measurement of

uncertainty. A one size fits all approach is not possible.

91. Using the same example as above, assuming based on the validation studies for each

laboratory, the T/E test at Laboratory A is 0.4% and Laboratory B it is 0.8%. IfWADA

issues a technical document stating that the uncertainty level for the T/E test is 0.4%, it

would be illogical for Laboratory B to start analyzing its test results with a 0.4%

measurement of uncertainty when it knows, based on its validation study that its method

produces a measurement of uncertainty of 0.8%. Likewise, if in validating its C.LR. test,

the laboratory can only produce consistently reliable and accurate results when it uses

two metabolites to declare a positive test, it would be improper for the laboratory to

institute a positivity criteria based on one metabolite simply because the technical

document allows it to.
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92. To put this concept differently, the WADA Technical Document sets the floor for the

positive criteria. The laboratories, however, then need to validate their method to see, for

their particular method, what positivity criteria generates consistently reliable and

accurate results.

93. USADA's expert and WADA laboratory head, Dr. Ayotte, concurred with my position

during the AAA proceeding. Dr. Ayotte clearly conceded that TD2004EAAS did not

relieve the laboratory of validating the WADA positivity criteria before implementing it.

Tr. at 856-858

94. The argument that a laboratory can be relieved of its duty to validate its methods simply

because WADA dictated a particular measurement of uncertainty or positivity criteria is

in contradiction to the ISL, specifically
]fT| 5.4.4.2.1 and 5.4.4.2.2, and generally accepted

scientific practices and methodology. Further, this argument is not supported by

USADA's own expert.

95. In my review of the documentation, I have not located a validation study in which LNDD

has validated its positivity criteria. Instead of producing the validation study, USADA

has repeatedly argued that since the C.I.R. test is accredited, this Panel can assume that

the positivity criteria has been validated. Appellee's Brief at 22, USADA's Pre-Trial

Response Brief at 26. This argument rings hollow, however.

96. First, as I have noted above, the EC3 1 method used by LNDD is not the same as the

accredited EC31 method described in the accreditation documents. Second, ISO

accreditation only means that there is either a SOP or multiple SOPs documenting the

method that has been validated. However, in accrediting a method, the positivity criteria

for the method does not need to be documented in an SOP. Thus, the method can be
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accredited without any reference to the positivity criteria or a vaUdation for the positivity

criteria.

97. Further, while I am not an expert in the C.I.R. test, the need to validate the positivity

criteria of the laboratory is best illustrated by the illogical difference between the

acceptance criteria for the alleged quality controls run during the C.I.R. test and the

positivity criteria suggested by WADA and accepted by LNDD. Based on my review of

the laboratory document packet and the briefs in this case, it is my understanding that

with respect to the purported quality control measures during the C.I.R. test, the Mix Cal

Acetate and the Mix Cal IRMS, LNDD requires the isotopic ratio for only three out of the

four compounds in each of these substances to be within the expected specifications. In

other words, with respect to these supposes quality controls, LNDD concludes that the

GC/C/IRMS instrument is working properly even though the isotopic ratio for one of the

results is essentially incorrect. Remarkably, however, the positivity criteria used by

LNDD, the same positivity criteria suggested by WADA, for the C.I.R. test only requires

one of the four delta-delta values to be more negative than -3.00%o.

98. The positivity criteria compared with the acceptability criteria for the supposed quality

controls reveals a paradoxical situation. A quality control is acceptable if one isotopic

ratio falls outside of the expected range; whereas, if one delta-deha value is more

negative than -3.00%o, the laboratory considers the sample positive. To put it simply,

based on the acceptance standard for the quality controls, the laboratory expects that the

isotopic ratio for one of the compounds in the quality control will fall outside the

specified expected range; however, the laboratory then expects that every isotopic ratio

obtained in the samples is correct. This is simply nonsensical. If the laboratory cannot
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obtain accurate isotopic ratios for every compound in the quality control, it is unlikely

that the laboratory should expect to obtain accurate isotopic ratios for all target analytes.

99. That WADA has suggested a positivity criteria does not mean that the laboratory does not

have to validate the positivity criteria. The apparent inconsistency between the quality

control acceptance criteria and the positivity criteria is indicative of this fact. Assuming

that the quality control acceptance criteria has been validated, which I cannot confirm

because no validation study was produced, it would be illogical to then accept the one

metabolite positivity criteria suggested by WADA when the laboratory expects that the

isotopic ratio for one compound in the quality control will be out of specifications.

E. Sample number errors.

1. No Documents Support Receipt of Mr. Landis' Sample

1 00. Each sample provided by an athlete at the Tour de France is provided a unique

sample number. This unique sample number allows the sample to be traced from the

time it is provided after the race to the destruction of the sample at the laboratory. This

sample number can also be later cross referenced with the person who provided the

sample. Additionally, this sample number is used to identify documents that pertain to

the sample, for example, if a T/E test is run on Sample 12345, the worksheet and test

results corresponding to this T/E test will indicate that they are for Sample 12345.

Failure to input the correct sample number on a document, be it a transfer document or

laboratory analysis document, is a serious error in the chain of custody, and frequently

fatal to the success of any legal proceeding intent upon penalizing the person whose

sample is at issue.
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101. The first sample number error occurred in the documents purportedly reflecting

the transfer of samples to the LNDD from the field collection station after the completion

of Stage 17. First, the specimen transfer record, USADA 0024 and 229, contains a

statement indicating that the group of samples were being transferred to LNDD without a

delivery document ["Cas d'un TRANSPORT AU LABORATOIRE par chauffeur sans

document de livraison"]. This, in itself, is in violation of generally accepted scientific

best practices. Second, Mr. Landis' Stage 17 sample was given the sample number

995474. The official transfer record documents USADA provided, with the name and

signature of both the delivery person and the person who received the samples at LNDD,

does not list Mr. Landis' sample number. While there is a sample number that is

numerically close to Mr. Landis' sample number, 995476, precision is required in the

context of chain of custody and in all other laboratory procedures. Indeed, in the

Appellate Brief, USADA simply ignores this error in citing these transfer documents as

the only evidence that Mr. Landis' sample was transferred to LNDD. See Appellate Brief

at 19 (citing USADA 0024 and USADA 0229 to establish receipt of bottle 995474 at

LNDD).

1 02. Additionally, while there is a document in the document package on LNDD

letterhead that notes the receipt of a sample 995474, USADA 0023, this document fails to

comply with the requirements of ISL Tf5.2.1.3, which requires that a transfer documents

bear the "name and signature . . . of the Person delivering or transferring custody of the

shipped Samples, the date, the time of receipt, and the name and signature of the

Laboratory representative receiving the Samples " The document at USADA 0023

contains none of that information required. Therefore, the laboratory documentation
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package provided by the LNDD to Mr. Landis appears to contain no chain of custody

documents or specimen transfer records that both accurately reflect the transfer of Mr.

Landis' s urine specimen - #995474 - to the LNDD, and comply with the ISL

requirements at
Tf

5.2.1.3.

103. In light of the error described above, the anti-doping organization, AFLD, should

have taken corrective action to ensure the integrity of the samples it received. Pursuant to

the International Standard of Testing, w^hen LNDD received a sample without proper

accompanying documentation, the anti-doping organization should have confirmed that

there was proper chain of custody and should have considered voiding the sample. ^

9.3.6. Mr. Landis' sample was not received at LNDD with proper accompanying

documentation, because the documentation failed to list Mr. Landis' sample number.

The French Anti-Doping Agency, AFLD, should have confirmed that there was proper

chain of custody, and if there was not, the sample should have been voided. There has

been documentation provided to establish that the AFLD took such action or somehow

confirmed the chain of custody of Mr. Landis' sample.

1 04. Further, LNDD was required to take corrective action as well when it received

Mr. Landis' sample without proper accompanying documents. ISL | 5.2.2.3 requires that

a laboratory document conditions that exist at the time the sample was received. Indeed,

one of the listed irregularities in the ISL when the "Sample identification is unacceptable.

For example, the number on the bottle does not match the Sample identification number

on the form." LNDD has provided no documents establishing that it documented the

irregularity with Mr. Landis' sample.
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2. Laboratory Documents Have Improper Sample Number

1 05. Documents prepared by LNDD staff and offered as evidence in support of

LNDD's AAF also fail to reflect Mr. Landis' sample number. In addition to the sample

number, 995474, Mr. Landis' was also given a series number when it was received by the

laboratory, 178/07. See USADA 023.

1 06. On USADA 0288, a laboratory document containing the resuhs of the T/E

analysis on what is purported to be Mr. Landis' "B" sample, the sample number and

control number are both incorrect. This document reports data for sample 994474, not

sample 995474, and reflects the series number of 478/07, not 178/07. Yet, the document

is offered as evidence against Mr. Landis.

107. Another document in Mr. Landis' laboratory document packet that lists an

incorrect sample number is a barely legible document that appears to be a registration

document evidencing the retention and/or destruction of various samples. USADA 008.

While this document refers to samples 995475 and 995676, the document does not

contain any reference to Mr. Landis' sample number, 995474. The significance of this

error is evidence by the fact that LNDD has acknowledged that there was a sample

995475 that was related to a different 2006 Tour de France cyclist and 995676 was also a

sample being tested at the time. LNDD0380, USADA0007.

1 08. Yet another document in the laboratory document packet containing a sample

number error is found at USADA 009. Unlike the above documents which simply have a

different sample or series number, this document contains an overwritten sample number.

It is not clear what the original sample number was, but the document clearly shows that

the third number was altered and ovenvritten to make it Mr. Landis' sample number. As
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will be discussed below, correcting a mistake by overwriting is not permitted under the

ISL. But in addition to the forensic correction violation, the true concern comes from not

knowing who, why, or when this correction occurred.

109. Remarkably, another document, USADA0079, contains both improper forensic

correction of the series number and lists a different sample number than Mr. Landis'

sample number. The series number was changed from 1 88/07 and overwritten with

178/07.

F. Improper Forensic corrections

1 1 0. LNDD's documentation supporting its test results is riddled with improper

"forensic" corrections. The ISL memorializes a generally accepted scientific practice that

any correction on a document related to a sample should be done by putting a single line

through the incorrect information, and initialing and dating the correction. In no instance

should the incorrect information be erased or otherwise obliterated. WADA

TD2003LCOC. This is not a merely technical rule. Laboratory work, from the actual

testing method to the documentation of the test, must be beyond reproach. Anyone

examining the laboratory document packet should be able to read every entry. If a

mistake is made on of the documents supporting a test and an entry is correct, a third

party should be able to ask the person who made the correction why the correction is

made. By not obliterating the mistake, the person reviewing the documents can know

what the mistake was and then verify why the mistake needed to be corrected. The

forensic correction rule is not a trivial one and should not be treated as one.

111. There are several instances in the document packet where LNDD persormel did

not comply with the requirement regarding forensic corrections.
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• USADA 009 reflects an improper forensic correction made on a sample number, a

serious break in the chain of custody.

• USADA 200 contains at least six forensic corrections that do not comply with WADA

rules or ISO 17025.

o The sample number was corrected to #995474, however, the correction

was not dated.

o In a box called "Echantillon Blanc" followed by columns marked

"donneur," "densite," "facteur de dilution." The box marked

"donneur" contains a marked-out 1 6, replaced by a 3 1 . Again, there is

no initial or date.

o In the "Heure de la PE" box, there is a mark in the box that was

crossed out but not initialed or dated.

o In the middle of the document there is a substance table that has a

heading titled "Volume preleve en uL" with six numbered columns.

In column 1, the initial entry for epitestosterone was corrected from a

2 to a 4. The correction is not dated or initialed.

o In the same table, column 3, there is a "60" that has been crossed out

and placed in a different box on the next line down in the column.

This change was not initialed or dated.

o In the substance table in the columns entitled "Cone ref dans PE en

ng/mL," columns 1-6, we can see that in column 3, an entry for

epitestosterone was marked out. Again, this change was not initialed

or dated.
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o The Operation table contains an altered date in the "Mise a pH" box;

again, no initials or date were provided.

'

• USADA 0079 also contains two improper corrections. As noted above, this is the

document that had both Mr. Landis' rider and series number incorrect. In correcting the

series number, however, the laboratory wrote over the pervious incorrect control number

and did not date or initial the change. The second improper forensic correction on

USADA 0079 appears in a box marked "Paraphe" appearing on the right-hand side of the

page near the top. The initials of one analyst are crossed out and the initials of another

analyst are inserted in the table toward the top of the document which sets forth the pH

measurements. The change does not contain the initials of the individual making the

change and it does not reflect the date upon which the forensic change was made.

112. The failure of the laboratory to maintain clear and compliant records raises

significant concerns about the laboratory practices. While cliche, where there is smoke

there is fire. Sloppy work in one area of the laboratory is likely illustrative of sloppy

work in other areas.

113. USADA dispenses with the numerous forensic correction errors by minimizing

the severity of these mistakes by referring to them as "unfortunate." See Appellate Brief

at 80. USADA states, without benefit of supporting evidence or citation to documents,

that each forensic correction can be traced to an original document in the document

package, and therefore the errors cast no doubt on the validity of the lab's findings. It is

It is worth noting that this document, riddled with forensic errors, also incorrectly reports the concentration for
the reference solutions printed on this page. To give one example, methyltestosterone SI3-046 is listed at a
concentration of 4 mg/L, but the reference solution log appearing at LNDD 263 clearly states that the 046
methyltestosterone from the SIS series is concentrated at 8 mg/mL.
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difficult to imagine, however, how USADA would demonstrate that a sample number

that has obviously been overwritten or altered with document correction fluid [see

USADA0009] can be "traced back to an original document" contained in the LNDD

document package. Thus, once again, USADA's argument is specious.

G. LNDD failed to conduct the GC/MS testing used to calculate Mr. Landis's

testosterone: epitestosterone ratio in the manner required by the ISL.

1 14. The screening test performed by LNDD for the presence of testosterone in a

sample is the T/E test, which uses the Gas Chromatography/Mass Spectrometry

("GC/MS") instrument. The T/E test measures the amount of testosterone and

epitestosterone in the sample, which is then used to determine the testosterone to

epitestosterone ratio. A T/E ratio of 4: 1 is considered suspect by the ISL.

115. Not only was LNDD's T/E test method unaccredited, as noted above, it was

performed in violation of the ISL. Despite vehemently arguing that the T/E test was

performed in accordance with the ISL, USADA now concedes in this appeal that the T/E

test was in violation of the ISL. USADA Appellate Brief at n.5 ("The AAA Panel

correctly concluded that LNDD's T/E ratio analysis did not satisfy all the technical

requirements of the International Standard for Laboratories ("ISL"). While I will not go

into detail about the scientific theory underlying the T/E test or the procedures for

performing a T/E test, I am going to highlight some of the egregious errors committed by

LNDD while performing the T/E test. I believe that the errors committed by LNDD

should not be limited to the T/E test context, but are indicative of a laboratory that fails to

comply with ISL and chooses not to perform assays in accordance with generally

accepted scientific principles and methodology. For instance, as will be discussed next.
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one of the violations of the ISL during the T/E test was the failure ofLNDD to properly

identify the compounds in the Sample. This same failure to identify compounds in

accordance with the ISL also occurred during the Carbon Isotope Ratio test, as will be

discussed by other experts. Accordingly, the errors committed by LNDD with respect to

the T/E test cannot simply be put aside because USADA now does not want to introduce

T/E evidence; rather, these errors must be given due weight in analyzing the credibility of

the laboratory with respect to all the test resuhs used to support the AAF.

1. Compound Identification

116. The identification of a target substance during a T/E test is based on the retention

time and ion ratios of the substance. Oversimplified, the retention time of substance is

simply the time it takes a compound to pass through the column of the GC/MS

instrument. However, the retention time of substance, standing alone, is sufficient to

ensure that the substance measured is the target substance. This is because retention

times are not unique and there are a number of different compounds that may have the

same or very similar retention times. To ensure that the compound found at the specific

retention time is the target analyte, the ISL requires the laboratory to perform a method

called selected ion monitoring. See WADA TD2003IDCR. Selected ion monitoring

essentially requires the laboratory to acquire and identify at least three different and

unique ions. The underlying rationale and scientific theory for why a laboratory needs to

obtain three diagnostic ions to ensure proper identification is not necessary for the

purposes of this discussion; however, a detailed explanation is contained in my testimony

before the AAA panel and in Mr. Landis' pre-trial hearing brief Suffice it to say, LNDD
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did not acquire three ions as required by the ISL.2 Additionally, there is evidence that

LNDD was capable of acquiring the three ions required, but for some reason, never did.

Thus, LNDD never properly identified the substances it measured in the T/E test were in

fact testosterone and epitestosterone, in violation of the ISL and generally accepted

scientific principles and methodology.

2. Performing T/E Confirmation in Triplicate

1 17. The ISL has a straightforward rule requiring that a laboratory must perform all

T/E confirmation tests, whether on the "A" sample or "B" sample, in triplicate. ISL
^j

5.4.4. 1 .2, TD2004EAAS. LNDD could not comply with this requirement either. The

confirmation T/E test performed on Mr. Landis' Stage 17 "A" sample was not performed

in triplicate. The failure to follow a straightforward rule such as this is indicative of the

way in which this laboratory operates.

The following exhibits reveal that LNDD, instead of acquiring and analyzing three diagnostic ions when
conducting T/E confirmation analyzed (and sometimes acquired) only one diagnostic ion:

the Data Analysis Parameters for the first attempt to confirm the A sample T/E resuhs show the acquisition
of a single diagnostic ion at m/z 432.40. Ex. 24, USADA 0086;

The chromatogram for the successful A confirmation shows the acquisition of a single diagnostic ion at m/z
432.40. Ex.24, USADA 0093.

The Data Analysis Parameters for the second A confu-mation show the acquisition of a single diagnostic
ion at m/z 432.40. Ex. 24, USADA 0207.

The chromatograms for the first, unsuccessful A confirmation show the acquisition of the same diagnostic
ion at m/z 432.40. Ex. 24, USADA 0213, 0215.

The Data Analysis Parameters for the B confirmation show the acquisition of a single diagnostic ion at m/z
432.40. Ex. 25, USADA 0270.

The chromatograms for the B confirmation show the acquisition of a single diagnostic ion at m/z 432.40.
Ex. 25, USADA 0277, 0280, 0282, 0284.
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3. CHROMATOGRAPHY

118. A chromatogram in both the T/E test and Carbon Isotope Ratio test is the graphic

representation of the raw data obtained from the sample. In these tests, the

chromatograms have retention time on the x-axis, but the y-axis differs depending on the

test. The chromatograms, or the data underlying the chromatograms, are the foundation

for the analysis and calculations that eventually lead to the ultimate test results.

Accordingly, the quality of the chromatogram affects the reliability and accuracy of the

later calculations, and ultimately, the test results. Put differently, if the quality of the

chromatogram is poor, even if the later calculations are performed properly, the test result

will be inaccurate and unreliable. For example, imagine that the raw data from a sample

was not produced as a chromatogram, but was rather a simple data set with two numbers.

However, further imagine that the quality of the print is so poor that it cannot be

determined whether one of the numbers is a "3" or an "8," and it could not be determined

what the second number was because part of the number was cut off. Even if the only

calculation required was to add these two numbers, the laboratory technician would not

be able to perform this calculation without having to guess whether the blurred number

was a "3" or an "8," and just speculating what the second number should have been.

That the technician had to guess in performing the calculation means that the result would

be unreliable and maybe inaccurate. Similar to the blurred number and cut off number in

the example above, chromatograms have particular defects that affect the reliability,

validity and accuracy of the later calculations that lead to the final test results.

119. I review chromatograms on a daily basis as a regular part ofmy duties as director

of a forensic laboratory and I have also published papers discussing the interpretation of
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chromatograms. See "Commonly Practiced Quality Control and Quality Assurance

Procedures for Gas Chromatography/ Mass Spectrometry Analysis in Forensic Urine

Drug-Testing Laboratories," B.A. Goldberger et al., Forensic Sci. Rev. 9:59; 1997. In

reviewing and interpreting chromatograms, there are a number of threshold criteria that

should considered to ensure that the chromatogram is of sufficient quality that it can be

used as the foundation for the later analysis.

120. The first criteria to consider is the shape of the curve of each peak. Optimally, the

peaks should be a classic Gaussian curve. This means that there should be no shoulders

or tailing. A shoulder is simply a bump in the curve wall and tailing is when the back

half of the peak trails off to the right. The presence of a shoulder or a tail is a clear

indication that two substances are co-eluting, which means that two or more substances

have the same or nearly the same retention time. Iftwo substances are co-eluding, the

peak with the shoulder or tail is a graphic representation of either both, or some

combination of both, of the substances found at that retention time. Put differently, the

peak with a shoulder or tail is a graphic representation of both the target compound and

an irrelevant compound. Accordingly, any later calculations based on this peak are

unreliable and will lead to inaccurate results.

121. In addition to a Gaussian curve, peaks should be well resolved. A well resolved

peak occurs when the peak starts at the baseline and then ends at the baseline. If the

valley between peaks on a chromatogram fail to reach baseline, the peak are not

classified as well resolved. However, absolute peak resolution, while a goal, is not

required, but the more the peaks are unresolved, the more unreliable and inaccurate the

test results will be. A related concept to well resolved peaks is to have good baseline
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separation of the peaks such that there is a clear end of one peak and start of the next

peak.

122. The chromatograms generated by LNDD that are the foundation of the T/E and

C.I.R. test contain peaks with shoulders and tailing, and are not well resolved. The

quality of the chromatograms are so poor that any calculations, and ultimately, the test

resuhs, are not reliable, valid and are inaccurate. The T/E chromatograms are found at

USADA 0093, 0213, 0277, 0280, and 0282. All of these chromatograms, to some

degree, show peaks that have shoulders and tails, and are not well resolved or baseline

separated.

1 23

.

The T/E confirmation for the "A" sample, USADA 93 (bottom left) shows poor

baseline separation as to both the testosterone and the epitestosterone peaks, the retention

time obscures the epitestosterone peak, and it is not at all clear that the automatic peak

integration performed by the Agilent Chem Station was correct. Further, the

chromatogram for the internal standard, methyltestosterone, USADA 93 (top right) also

exemplifies a resolution problem. There is a peak at 21 :21 which is co-eluting with the

internal standard at 20.98. These peaks are clearly not baseline resolved.

1 24. More deficiencies of the same sort can be seen by looking at USADA 2 1

3

(bottom right), which is the chromatogram from the first, unsuccessfiil, T/E confirmation

on Mr. Landis's "A" sample. Again this chromatogram shows poor baseline separations

and questionable peak integration.

125. This same poor chromatography can be seen in the three confirmation "B" sample

T/E tests. The first confirmation T/E test chromatogram on the "B" sample is at USADA

277 (bottom right). This chromatogram is simply horrible with respect to the
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epitestosterone. There is no baseline resolution, no peak separation, and, put simply, the

epitestosterone is indistinguishable from neighboring peaks. The testosterone peak is

better, however, there is a shoulder that indicates probable co-elution. The internal

standard, USADA 277 (top right) has significant co-elution as well - the peak at 21 .22 is

co-eluting with the internal standard eluting at 20.98. These same chromatographic

deficiencies are also present in the chromatograms for the second confirmation and third

confirmation test, which are found at USADA 280 and 282.

126. The comparison of the T/E chromatography generated by LNDD and the T/E

chromatography generated by the UCLA Olympic Analytical Laboratory further illustrate

the poor chromatography generated by LNDD. The UCLA laboratory chromatogram for

the UCLA Laboratory is found at GDC 524. This chromatogram shows peaks with a

Gaussian curve, no shoulders or tailing, and well resolved peaks and baseline separation.

4. Matrix Interference

1 27. The sample provided by Mr. Landis after Stage 1 7 was a urine sample, which is

also described as a urine matrix. Urine, by its nature, is a matrix that contains numerous

compounds that are being excreted. Further, Mr. Landis did not provide the urine sample

in a sterile environment, which allows for the introduction of other compounds to be

introduced in the sample.

128. Both the T/E and the C.I.R. tests require that a chemical process be performed on

the sample to remove the irrelevant compounds from the sample. If the laboratory does

not prepare the sample properly, significant matrix interference will be shown in the

chromatogram. Matrix interference is graphically depicted in the chromatogram by a

jagged baseline or a sloping baseline. As noted above about the effects of poor curve
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shape and unresolved peaks, the presence of matrix interference in the chromatogram

cause unreliable, invalid and inaccurate results.

129. In fact, the ISL mandates that when a lab validates a particular method for use in

confirming the presence of threshold substances like testosterone and epitestosterone,

matrix interference "must" be limited. ISL §5.4.4.2.2. During the AAA proceeding,

USADA argued that this ISL did not apply to the testing of actual samples as it should be

limited only to validation studies. This argument is absurd. If a validation study, a study

to establish that the laboratory's method consistently achieves reliable and accurate

results, requires limited matrix interference, so should the actual method in practice. To

interpret the ISL otherwise would be to allow a laboratory to apply a validated method in

circumstances for which it is not validated for.

5. Finding an Internal Standard when it did not exist

130. Another remarkable error by LNDD is that in one T/E test the laboratory found a

substance that was not actually present in the sample. In the method for preparing the

sample for a T/E screening test, LNDD inserts deuterated androsterone as an internal

standard in the T/E screen test, but LNDD does not add this internal standard in the

confirmation method. Yet in a T/E test performed on a sample prepared with this

confirmation method, one without deuterated androsterone, actually found that the

deuterated androsterone was in the sample. The Panel appeared to believe that the

automatic identification of deuterated androsterone by the instrument in no way reflected

mistakes on the part of the lab. Whether it is a mistake or not a mistake, it establishes

that the laboratory results are not reliable.

50



H. Incorrect Column Identification

131. A critical piece of equipment in both the GC/MS and the GC/C/IRMS instrument

is the gas chromatograph. The gas chromatograph separates molecules by sending these

molecules through a column, which is essentially a tube coated with complex

hydrocarbons. However, there are numerous types of columns with different chemical

compositions that can be used in any particular machine. By having a different chemical

composition, the amount of time it takes a particular compound to travel through the

column, or retention time, will vary. In other words, the type of column used has a direct

impact on the molecules retention time.

1 32. As will be explained in the declarations of Dr. Keith Goodman, Dr. Wolfram

Meir-Augustine and Dr. Simon Davis, the C.I.R. test uses two instruments, the GC/MS

and the GC/C/IRMS. To ensure that the retention time provided by the gas

chromatograph in the GC/MS instrument is comparable to the retention time provided by

the gas chromatograph in the GC/C/IRMS instrument, both gas chromatographs must

have the same column, in addition to the same method file. Failure to have the same

column and method file will result in the retention times of the target analytes being

different between the GC/MS instrument and the GC/C/IRMS instrument such that trying

to compare the retention times between the two instruments would be similar to trying to

compare apples and oranges.

133. According to the laboratory document packet provided by LNDD for Sample

995474 that I reviewed, the columns in the GC/MS instrument and the GC/C/IRMS

instrument at the time of Mr. Landis' Stage 17 sample was tested were not the same. The
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column used in the GC/MS instrument was Agilent HP-5ms, USADA 1 24, 0303, and

the column used in the GC/C/IRMS phase is Agilent DB-17ms. USADA 0153.

134. The importance of having the same column in the GC/MS and GC/C/IRMS

instrument was acknowledged by the majority of the AAA panel, yet, contrary to

evidence noted above, the AAA Award found that "[t]he GC Column is, of course, the

same in both instruments." Majority Award, ^ 186. This assertion is simply not true

based on the evidence provided in the laboratory document package for Sample 995474.

135. LNDD's improper use of two different columns in the GC/MS and the

GC/C/IRMS instruments, and the AAA Panel's incorrect factual finding, was noted in

Appellant's Brief. In its brief, USADA in essence concedes that LNDD's laboratory

document packet notes that different columns were used in the GC/MS and GC/C/IRMS

instruments, but that this was caused by a "mistake in the printouts of the informational

operation summary." Appellee's Brief at 43. USADA then contends that despite these

errors in the documentation, the proper column was used in the GC/MS instrument during

the Carbon Isotope Ratio test. USADA explains that during a service of the GC/MS

instrument by Agilent, Mr. Gerard Le Petit, a technician fi:om Agilent (the manufacturer

of the column) did not change the operating summary on the GC/MS instrument after

performing his diagnostic testing using a different column. Appellee's Brief at 44.

136. Even assuming the truth ofUSADA' s contention that the same column was used

in both the GC/MS and GC/C/IRMS, the fact that there is an error in the laboratory

documentation packet provided by LNDD causes me great concern. As noted above, the

purpose of all laboratory documentation is to provide a third party who reviews the

documentation with all necessary information to evaluate the reliability and accuracy of
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the test results. Indeed, the ISL states that "the record should be such that in the absence

of the analyst, another competent analyst could evaluate what tests had been performed

and interpret the data." ISL § 5.2.6.1. This "purported" mistake is yet another error in

the laboratory document packet, which is supposed, standing alone, support the finding of

an adverse analytical finding. Further, this mistake is again indicative of a laboratory that

refiases to follow the ISL and other generally accepted scientific principles and

methodology. In sum, this error, compounded with the other errors, is the work of a

generally incompetent laboratory, which, in my opinion, seriously jeopardizes the

accuracy and reliability of the resuUs reported by the laboratory.

I. Conclusion

137. For the foregoing reasons, the T/E and C.I.R. test resuhs are not reliable, not

valid, are inaccurate, and should not be given in any evidentiary weight.

I declare under penalty of perjury under the laws of the United States of America that the

foregoing is true and correct. This declaration was executed on Friday, March 07, 2008 in

Newberry, Florida.

.A . C^ W'v-.^-.A...'s^y^
BRUCE A. GOLDBERGER

100390229 5.D0C
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Principles ofDrug Action (GMS 6002) - Forensic Pharmacology (Grand Rounds)
Special Topics in Pathology: Cellular & Molecular Basis of Liver Disease (GMS 6381) -

Lecture in Pharmacogenomics and Drug Toxicity

Translational Neuroscience: Junior Honors Medical Program (MEL 4001) - Forensic

Medicine

Laboratory Rotation Mentor, Interdisciplinary Graduate Program
Pathology Resident Rotation (Preceptor)
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College ofPharmacy:

Selected Topics in Pharmacy (The Role of the Pharmacist in Substance Abuse Education and
Prevention; PHA 4933) - Lecture in Forensic Toxicology

College ofLaw:

Handling Drug/Alcohol Crimes Seminar - Lecture in Forensic Toxicology

Thesis/Doctoral Dissertation Committee Member:

Michael W. Belford, Department of Chemistry, 2001-2003

Matthew W. Warren, Department ofPsychiatry, 2003-2006

Timothy L. Naylor, Department ofPhysiological Sciences, 2003-2005
Frank Kero, Department of Chemistry, 2004-present

David Khey, Department ofCriminology, Law and Society, 2005-present

Marilyn Prieto, Department of Chemistry, 2007-present

Student/Fellowship Training:

Name Program Pate

Diana Garside Post-Doctoral Fellowship in Forensic Toxicology 1 994-1997
Jeri Ropero-Miller Graduate Student - Doctoral 1 994- 1 998
Ruth Winecker Graduate Student - Doctoral 1 994- 1 996
Jason Byrd Graduate Student Rotation 1996
Bart Wacek Graduate Student Intern 1996
Mary Rucker Graduate Student - IDP Lab Rotation 1 998
Richard Fox Center for Precollegiate Education and Training 1 998
Gretchen Miller Graduate Student - Master'

s

1 998- 1 999
Beth Ladlie Graduate Student - IDP Lab Rotation 1 998
Tara Sabo Graduate Student - IDP Lab Rotation 1 999
Andria Hobbs Undergraduate Student - University Scholars Program 1999-2000
Kristofer Rau Graduate Student - IDP Lab Rotation 1 999
Jessica Walrath Graduate Student - IDP Lab Rotation 2000
Bruno De Martinis Visiting Scientist (Brazil) 2000-2001
Karen Vieira Graduate Student - IDP Lab Rotation 200

1

Michele Merves Graduate Student - Doctoral/Post-Doctoral 200 1 -present

Sheng-Meng Wang Visiting Scientist (Taiwan) 2001
Maria Antonia

Martinez Gonzalez Visiting Scientist (Spain) 2002
Rebecca Murray Pharmacy Student 2002-2003
Ansley Gascoigne Undergraduate Intern (UCF) 2004
Kelly MacDougall Graduate Student - IDP Lab Rotation 2005
Rebecca Fidler Undergraduate Intern (UCF) 2005
Jennifer Hoyer Undergraduate Intern (UCF) 2005
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Christopher Moody Undergraduate Intern (UCF) 2005
Melissa Clarady Undergraduate Intern (UCF) 2006
Kimberly Fitzgerald Medical Student (UF College ofMedicine) 2006
Melanie Atkinson High School Student (PK Young) 2006
Jenna Chin Undergraduate (UF Senior Research) 2006-2007

Sarah Guilmain Graduate Student - IDP Lab Rotation 2006
Diana Sum Pharmacy Student 2007

Administration

College ofMedicine

Member, Medical Selection Committee, 2005 -present

Department ofPathology, Immunology and Laboratory Medicine:

Director, William R. Maples Center for Forensic Medicine

Unit Director of Toxicology, Diagnostic Referral Laboratories

Member, Diagnostic Referral Laboratories Executive Committee
Member, Diagnostic Referral Laboratories Quality Assurance Group
Chairman, Biosafety Committee

Biologic Safety Officer

Member, Clinical Research Committee

Member, Rocky Points Labs, Building & Safety Committee

Interdisciplinary Toxicology Graduate Training Program (Centerfor Environmental andHuman
Toxicology):

Faculty Member
Graduate Coordinator for Pathology

Member, Toxicology Graduate Specialization Committee

University ofFlorida University Athletic Association:

Member, University Athletic Association Substance Abuse Committee

GRANTS AND CONTRACTS

State of Florida, Department of Health, Office for Emergency Operations, Florida Emergency
Mortuary Operations Response System (FEMORS), $1,964,300, 2002-present.

An Exhaled Breath Detection System for Environmental Tobacco Smoke Exposure, James &
Esther King Biomedical Research Program, State of Florida, University ofFlorida, 2004-
2005.
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Dynamic Signal Processing and Information Extraction for E-Noses, National Science Foundation,

Subcontract from Convergent Engineering to Goldberger, $37,813, 2005-2007.

Detection ofEthanol in Human Breath: Mini-GC Use and Exhaled Breath Condensate, National

Institute on Alcohol Abuse and Alcoholism, National Institutes of Health, Subcontract from
Xhale Diagnostics to University ofFlorida, $134,091 (pending).

OTHER ACADEMIC ACTIVITIES

Adjunct Assistant Professor in Clinical Chemistry. University ofMaryland School of Medicine,
Department ofMedical and Research Technology, Baltimore, Maryland, 1991-1992 and
1993-1994

Thesis Advisor. College ofGraduate Studies, Thomas Jefferson University, Philadelphia,

Pennsylvania, 1994

External Examiner for Sarah Kerrigan. Faculty of Graduate Studies, The University of British

Columbia, Vancouver, B.C. Canada, 1997

PROFESSIONAL MEMBERSHIPS AND ACTIVITIES

American Academy ofForensic Sciences (AAFS), Fellow, 1983-present

Academy Activities

Program Committee, Poster Session Chairman, 1994

Nominating Committee, 1996-1997

Council, 1995-1997

Program Committee, Breakfast Seminars Chairman, 1997-1998

Program Committee, Poster Session Chairman, 1998-1999

Strategic Planning Committee, 1997-1998

Long Term Planning Committee, 1998-present

Board ofDirectors (Toxicology Section Representative), 1999-2002

Academy-Wide Luncheons, Moderator, 2000

Program Committee, Workshop Chairman, 2000-2001

Forensic Sciences Foundation Nominating Committee, 2000-2001
Program Committee, Program Co-Chairman, 2001-2002

Program Committee, Program Chairman, 2002-2003

Policy and Procedure Committee, 2002-present

AAFS Website Redesign Task Force (Chairman), 2002-2003
AAFS Website Content Oversight Task Force, 2003-2004
Vice President, 2003-2004

Membership Committee, Chairman, 2003-2004

Treasurer, 2004-2006

Executive Committee, 2004-present

Finance Committee, 2006-present

Forensic Sciences Foundation Nominating Committee, 2005-2006
President-Elect, 2006-2007

Trustee, Forensic Sciences Foundation, 2006-2008

President, 2007-2008
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Toxicology Section Activities

Workshop Co-Chairman, 1992-1995, 1999

Program Committee, 1992-1996

Program Chairman, 1994-1995

Secretary, 1995-1996

Chairman, 1996-1997

Chairman, Nominating Committee, 1997-1998

Abstract Guidelines Committee, 1995-1996

Editor, News and Views, 1993-1996

Steering Committee, 1994-present

Minutes Review Committee, 1994-1999

Awards Committee, 1997-1999, 2001 -present

ad hoc Membership Guidelines Committee, 1994-1999

American Association for Clinical Chemistry (AACC), Member, 1984-present

TDM/Tox LIP Committee, 1 99 1-1 996; Chairman, 1995- 1 996

FUDT/LIP Committee, 1997-present; Chairman, 1999

Toxicology News Committee, Chairman, 2000-2001

Workshop Leader, 1993-1994

TDM and Clinical Toxicology Division, representative to the Joint Committee on Education

and Training in Toxicology, 1993-1996

American Board ofForensic Toxicology (ABFT)
Board ofDirectors, 2000-present

Treasurer, 2002-present

Promotion Committee, 1998-present

Examination Committee, 1999-2004

Chair, Finance Committee, 2002-present

California Association ofToxicologists (CAT), Associate Member, 1993-present

Council of Science Editors, 2001 -present

National Academy of Clinical Biochemistry, Fellow, 2003-present

International Association for Chemical Testing (lACT), Member, 1999-present

National Committee for Clinical Laboratory Standards, Member, 1993-2002

Gas Chromatography/Mass Spectt-ometty (GC/MS) Confirmation ofDrugs Committee
National Registty ofCertified Chemists (NRCC)

Board ofDirectors, 2001-2003

Examination Committee, 2001-2003

National Safety Council, Committee on Alcohol and Other Drugs, Member, 1988-present

Education and Training, Co-Chairman, 1990-1991

Education and Training, Chairman, 1992-1997

Executive Board, 1992-2007

Action Programs Subcommittee, 1998-present

Web-Site (ad hoc) Subcommittee, Chairman, 2002-present

Society of Forensic Toxicologists (SOFT), Member, 1984-present

Advisory Committee on Hair Analysis, 1991-1992

Annual Meeting Program Committee, 1993-present

Chairman, SOFT Web-site Committee, 1997-present

Chairman, SOFT Logo Redesign Committee, 1997
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Board of Directors, 1998-2000

Special Issue Editor, Journal ofAnalytical Toxicology, 1999

Board of Directors (ex officio), 2005-present

The International Association of Forensic Toxicologists (TIAFT), Member, 1991 -present

T'2007 Scientific Advisory Committee

EDITORIAL TASKS

Clinica Chim Acta - Member, Editorial Board, 1999-2003

Clinical Chemistry - ad hoc reviewer, 2006

Clinical and Forensic Toxicology News (AACC Newsletter) - Chairman, Editorial Advisory Board,

1999-2001

Drug Court Review - ad hoc reviewer, 2005

Forensic Science International - ad hoc reviewer, 2004-2006

Forensic Science Review - Member, Board ofEditors, 2002-present

Journal ofAnalytical Toxicology -

Editor-in-Chief, 2001 -present

Member, Editorial Advisory Board, 1997-2000

Invited Reviewer, 1995-1996

Society of Forensic Toxicologists Special Issue Editor, October, 1999

Joumal of Forensic Sciences - Member, Editorial Board, 1997-present

Science & Justice - ad hoc reviewer, 2005

Therapeutic Drug Monitoring and Toxicology (AACC In-Service Training and Continuing

Education Publication) - Chairman, Editorial Board, 1995-1996

Clarke's Analysis ofDrugs and Poisons (3^^ Edition), Pharmaceutical Press - Member,
Editorial Advisory Board, 2000-2004

Clarke's Analysis ofDrugs and Poisons (4* Edition), Pharmaceutical Press - Member,
Editorial Advisory Board, 2007-present

CONSULTANT AND OTHER RELATED ACTIVITIES

Expert Witness/Consultant in Forensic Toxicology. Qualified as an Expert in Forensic Toxicology
in Federal, State of Florida, Canadian, and Military Courts ofLaw

Laboratory Inspector. National Laboratory Certification Program, Substance Abuse and Mental
Health Services Administration, DHHS, 1989-2000

Chairman. Florida Department ofLaw Enforcement/Institute of Police Technology and
Management Implied Consent Rules Committee, 1999-2000

Chairman. Substance Abuse Committee, Athletic Programs, Santa Fe Community College, 1997-

present

Co-Chair, Methadone Associated Mortality: A National Assessment Workshop, Center for

Substance Abuse Treatment, Substance Abuse and Mental Health Services Administration,

Arlington, Virginia, May 2003

Member, Florida Task Force on Suicide Prevention, Office ofDrug Control, Office ofthe Govemor,
State of Florida, 2003-2007

Consultant, Drug Enforcement Administration (Arlington, VA), 2004-present

Consultant, National Football League Players Association (Washington, D.C.), 2006-present
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Planning Committee, Methadone Mortality: A Reassessment, Center for Substance Abuse
Treatment, Substance Abuse and Mental Health Services Administration, Arlington,

Virginia, July 2007

Member, State of Florida Suicide Prevention Coordinating Council, Office ofDrug Control, Office

ofthe Governor, State ofFlorida, 2003-present

REVIEW OF GRANTS AND CONTTL^.CTS

Consultant. Counterdrug Technology Assessment Center Demand Reduction Advisory Board,

Office ofNational Drug Control Policy, Executive Office ofthe President, 1993
Consultant. Maternal Lifestyle Study, National Institute of Child Health and Human Development,

National Institutes ofHealth, 1 992- 1 993

Consultant. Measurement of Caffeine, Paraxanthine and Osmolality in Serum from the Collaborative

Perinatal Project, National Institute of Child Health and Human Development, National

Institutes of Health, 1996

ad hoc Committee Member. Molecular, Cellular and Chemical Neurobiology Research Review
Subcommittee [NIDA/B], National Institute on Drug Abuse Initial Review Group, National

Institutes ofHealth, 1996-1997

ad hoc Reviewer. Clinical Protocols, Addiction Research Center, National Institute on Drug Abuse,
National Institutes of Health, 1998

ad hoc Committee Member. Epidemiology and Prevention Review Committee [NIDA/G], National
Institute on Drug Abuse Initial Review Group, National Institutes of Health, 1998

ad hoc Reviewer. NIDA/INVEST Research Fellowship Program, National Institute on Drug Abuse,
National Institutes ofHealth, 2000

Reviewer. FY 2005 General Forensics Research and Development Solicitation, Office of Science
and Technology, National Institute of Justice, U.S. Department of Justice, 2005

Reviewer. FY 2006 Forensic Toxicology Research and Development (R&D) Solicitation, Office of
Science and Technology, National Institute of Justice, U.S. Department of Justice, 2006

EWITED LECTURES

The Use of Quality Control by Forensic Urine Drug Testing Laboratories. Hewlett-Packard
Clinical/Forensic Seminar, Rockville, Maryland, April, 1989.

Principles ofForensic Toxicology. Forensic Toxicology Workshop, Department ofHealth and
Rehabilitation Services, State of Florida, Orlando, Florida, April, 1990.

Drug Testing in the 1990s. 1991 Hewlett-Packard User's Group Meeting, American Society ofMass
Spectrometry, Nashville, Tennessee, May, 1991.

Optimization ofGC/MS. Hewlett-Packard User's Group Meeting, Baltimore, Maryland, October
1991.

FPDT: Forensic Pelage Drug Testing (Breakfast Seminar). American Academy of Forensic
Sciences, New Orleans, Louisiana, February, 1992.

Optimization ofGC/MS. Forensic and Clinical Drug Analysis by GC/MS. Hewlett-Packard
Sponsored Workshop, American Association for Clinical Chemistry, Chicago, Illinois, July
1992.

Confirmation. Preparing for the NIDA NLCP Inspections: Problems Commonly Encountered by
Inspectors. Society of Forensic Toxicologists, Cromwell, Connecticut, October, 1992.
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Hair Testing: The Growing Way to Test for Drugs ofAbuse. The Pittsburgh Conference, Atlanta,

Georgia, March, 1993.

Disposition ofHeroin and 6-Acetylmorphine in Hair. Clinical Pharmacology/Toxicology Forum,
Baltimore, Maryland, March, 1993.

Testing for Abused Drugs in Human Hair. 1993 Hewlett-Packard User's Group Meeting, American
Society ofMass Spectrometry, San Francisco, California, May, 1993.

Hair. Drug Analysis ofUnusual Biological Tissues. American Association for Clinical Chemistry,

New York, New York, July, 1993.

Heroin and Metabolites in Biological Tissues Obtained from Heroin Users and Heroin-Related

Deaths. Roche Diagnostics Seminar, Branchburg, New Jersey, August, 1993.

Seminar: Measurement and Interpretation ofHeroin, 6-Acetylmorphine and Morphine
Concentrations in Biological Tissues. Department ofMedical and Research Technology,

University ofMaryland School ofMedicine, Baltimore, Maryland, September, 1993.

Study ofthe Effect of "UrinAid" on HHS Regulated Urine Specimens. Drug Testing Advisory
Board, Division of Workplace Programs, Substance Abuse and Mental Health Services

Administration, Bethesda, Maryland, September, 1993.

Current Status ofHair Drug Testing. Capital Section, American Association for Clinical Chemistry,

Baltimore, Maryland, November, 1993.

Optimization Techniques for GC/MS. The In's and Out's of Capillary Gas Chromatography:
Routinely Utilized Inlet and Detector Systems. American Academy ofForensic Sciences,

San Antonio, Texas, February, 1994.

Opiates. Forensic Toxicology. Armed Forces Institute ofPathology, Vienna, Virginia, April, 1994.

Adulteration Issues-Laboratory Checks and Balances. Substance Abuse Workshop. Department of
Energy, Alexandria, Virginia, May, 1994.

Hair. Drug Analysis ofUnusual Biological Tissues. American Association for Clinical Chemistry,
New Orleans, Louisiana, July, 1994.

Pharmacology ofHeroin and Related Opiates in Hair. SOFT Conference on Drug Testing in Hair,

Tampa, Florida, October, 1994.

Opiates. Fundamentals of Forensic Toxicology: A Basic Course. Society ofForensic Toxicologists,

Baltimore, Maryland, October, 1995.

Testing for Drugs in Hair. Seminar. Departments ofPharmacodynamics and Pharmaceutics,

University of Florida College ofPharmacy, Gainesville, Florida, October, 1995.

Postmortem Toxicology. Advances in Alcohol and Drug Testing-Significance for Legal
Proceedings. Toxicology Consultants Forensic Science CLE Seminar Series. Fort

Lauderdale, Florida, December, 1995.

The Analysis ofAnabolic Agents in Sports. Amateur Athletic Drug Testing - Substance Abuse
Policy. American Academy of Forensic Sciences, Nashville, Tennessee, February, 1996.

Drugs ofAbuse Testing. Boehringer Mannheim Corporation 1996 Preferred Partners Meeting and
Product Fair. Orlando, Florida, March, 1 996.

Drug Free Workplace Seminar - Lab Procedures. Gainesville Area Chamber ofCommerce,
Gainesville, Florida, May, 1996.

Testing for Cocaine in Hair: New Clinical and Forensic Applications. Department ofPathology and
Laboratory Medicine, University ofFlorida College ofMedicine, Gainesville, Florida, June,

1996.
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Drug Testing for Drug Courts: Components ofReliability. Gaining Momentum: Drug Courts in

Florida. Supreme Court ofthe State of Florida, Office ofthe State Courts Administrator,

Naples, Florida, June, 1996.

Rohypnol and Rape Prevention. Rape & Crime Victim Advocate Program, Alachua County
Department ofCommunity Services, Gainesville, Florida, July, 1996.

Medical Examiner Toxicology, Analysis ofUnusual Biological Tissues, and Forensic Chemistry.

Introduction to Forensic Toxicology. American Association for Clinical Chemistry, Chicago,

Illinois, July, 1996.

High Sensitivity CEDIA Benzodiazepine DAU: New Solutions for the Nineties. Boehringer

Mannheim Corporation 1996 Industry Workshop at the AACC Annual Meeting. Chicago,

Illinois, July, 1996.

Forensic Toxicology. 1996 Clinical Chemistry and Toxicology Audioconference Series -

Teleconference Network ofTexas. Gainesville, Florida, August, 1996.

Forensic Toxicology Sites on the World Wide Web. Forensic Toxicology and the Internet. Society

ofForensic Toxicologists, Denver, Colorado, October, 1996.

Drug Free Workplace Seminar - Lab Procedures. Gainesville Area Chamber of Commerce,
Gainesville, Florida, October, 1996.

Forensic Science: A Living Science - Amniotic Fluid and Breast Milk. American Academy of
Forensic Sciences, New York City, New York, February, 1997.

Forensic Toxicology: QA/QC Considerations. NFSTC Forensic Toxicology Workshop, Gainesville,

Florida, August, 1997.

Implementation of a PT Program for Hair Testing in Florida. HHS Drug Testing Advisory Board,

Scientific Meeting on Drug Testing ofAlternative Specimens and Technologies, Arlington,

Virginia, September, 1997.

Signs ofImpairment & Physiology and Pharmacology, Breath Test Instructor Course, histitute of
Police Technology and Management, University ofNorth Florida, Jacksonville, Florida,

January, 1998.

Cocaine Analyses in Breast Milk and Nails. Seminar. Department ofPharmaceutics and

Pharmacodynamics, College ofPharmacy, University of Illinois at Chicago, Chicago,

Illinois, March, 1998.

Hewlett-Packard Seminar on Drug Testing and Forensic Analyses. Wilmington, Rockville, Atlanta,

and Tampa, March, 1998.

Results from the First Round of the State of Florida Hair Proficiency Testing Program. Drug
Testing Advisory Board, Division ofWorkplace Programs, Substance Abuse and Mental
Health Services Administration, Bethesda, Maryland, June, 1999.

Physical Effects ofAbuse. The GHB, GBL and 1,4 Butanediol Working Group Meeting. Sponsored
by Orphan Medical Group, National Forensic Science Technology Center, St. Petersburg,

Florida, July, 1999.

Case Studies in Forensic Toxicology. Department ofPathology, Immunology and Laboratory

Medicine, University ofFlorida College of Medicine, Gainesville, Florida, August, 1999.

Forensic Toxicology. Microbiology and Cell Science Student Organization. University of
Florida, Gainesville, Florida, September, 1999.

Hewlett-Packard Seminar on Drug Testing. Fundamental and Critical Procedures Used in the

Analysis of Drugs ofAbuse in Urine by GC/MS. Mexico City, Mexico, November, 1999.
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Leading Edge Seminar -The Future of Forensic Medicine at the University of Florida,

University of Florida Department of Conferences and Seminars, Division of Continuing
Education, Gainesville, Florida, February, 2000.

Forensic Toxicology of Opiate Alkaloids and Synthetic Analgesics - Metabolism of Opioids.
American Academy ofForensic Sciences, Reno, Nevada, February, 2000.

Post-Mortem Forensic Toxicology (Part 1), Shands Hospital Laboratories Continuing Education
Program, Gainesville, Florida, March, 2000.

Drug Testing: An Important Element in Substance Abuse Prevention - Today's Drugs, Beating the

Test and Other Myths. American Alliance for Health, Physical Education, Recreation and
Dance, Orlando, Florida, March, 2000.

Contemporary Practice in Clinical Toxicology - Opiates. American Association for Clinical

Chemistry, Alexandria, Virginia, June, 2000.

Assessment ofAlternative Specimens in Forensic Toxicology. Society ofForensic Toxicologists,

Milwaukee, Wisconsin, October, 2000.

Post-Mortem Forensic Toxicology (Part 2), Shands Hospital Laboratories Continuing Education
Program, Gainesville, Florida, November, 2000.

The Drunk and Drugged Driver: Understanding Toxicology, Advanced DUI Seminar, Florida

Prosecuting Attorneys Association, Ocala, Florida, March, 200 1

.

Effects on the Body, Florida Statewide Conference on Designer Drugs, Florida Department ofLaw
Enforcement, Orlando, Florida, April, 2001.

Club Drugs, Florida Association ofMedical Examiners, Daytona Beach, Florida, November, 2001.
Forensic Toxicology, Florida Homicide Livestigators Association, Gainesville, Florida, November

2001.

Chemical Agents, Community Bioterrorism Summit, Shands HealthCare, Gainesville, Florida,

November, 2001.

Analytical Toxicology Considerations in Drugs and Driving Cases, The Effects ofDrugs on Human
Performance and Behavior, Robert F. Borkenstein Center for Studies ofLaw in Action,
Indiana University, Bloomington, Indiana, March, 2002.

Chemical Agents ofTerrorists, The Challenge of Bioterrorism, Florida League for Nursing,
University ofFlorida, Gainesville, Florida, April, 2002.

Chemical Agents, Shands Hospital Laboratories Continuing Education Program, Gainesville,

Florida, August, 2002.

Club Drugs. Microbiology and Cellular Science Student Organization. University of Florida,
Gainesville, Florida, September, 2002.

Analytical Toxicology Considerations in Drugs and Driving Cases, The Effects ofDrugs on Human
Performance and Behavior, Robert F. Borkenstein Center for Studies ofLaw in Action,
Indiana University, Bloomington, Indiana, March, 2003.

Drug and Deaths in Florida, Grand Rounds, Department ofPsychiatry, University of Florida
College of Medicine, March 2003.

Forensic Pharmacology, Consumer Chemistry (CHM 1083), University of Florida, April 2003.
The Role of the Toxicology Laboratory in the Prosecution ofDrugged Driving Cases,

International Association for Chemical Testing, Cocoa Beach, Florida, April, 2003.
The Challenge to the Forensic Community. Methadone Associated Mortality: A National

Assessment Workshop, Center for Substance Abuse Treatment Substance Abuse and
Mental Health Services Administration, Arlington, Virginia, May, 2003.
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Methadone Deaths in Florida. Methadone Associated Mortality: A National Assessment
Workshop, Center for Substance Abuse Treatment Substance Abuse and Mental Health
Services Administration, Arlington, Virginia, May, 2003.

Drug Testing Update, Department of Community Health and Family Medicine. University of
Florida College of Medicine, Gainesville, Florida, September, 2003.

Forensic Toxicology ofMethadone - Methadone and Death Investigations. Society ofForensic
Toxicologists, Portland, Oregon, October, 2003.

Methadone Overdose Deaths. National Association ofDrug Diversion Investigators, Fort

Lauderdale, Florida, November, 2003.

Pursuing a Career in the Forensic Sciences. Biomedical Research Career Development Seminar,
University of Florida Interdisciplinary Program in Biomedical Sciences, Gainesville,

Florida, January, 2004.

Methadone-Associated Mortality: Report of a National Assessment - Toxicological Issues, The
6th International Conference on Pain & Chemical Dependency, Brooklyn, New York,
February, 2004.

Ephedrine: Drug or Supplement? Ephedrine Related Compounds and the Debate on Their
Potential for Contribution to Injury - Analytical Issues of Ephedrine and Related
Compounds in Possible Injury Cases. American Academy of Forensic Sciences, Dallas,

Texas, February, 2004.

Developing Global Strategies for Identifying, Prosecuting, and Treating Drug-Impaired Drivers
- Chemical Sensing ofExhaled Breath, Tampa, Florida, February, 2004.

Ninth Annual Southern Coastal International Conference - Breath, Blood and Urine Testing,

Jekyll Island, Georgia, March, 2004.

Club Drugs, Shands Hospital Laboratories Continuing Education Program, Gainesville Florida
April, 2004.

Analytical Toxicology Considerations in Drugs and Driving Cases, The Effects ofDrugs on Human
Performance and Behavior, Robert F. Borkenstein Center for Studies ofLaw in Action,
Indiana University, Bloomington, Indiana, September, 2004.

Club Drugs, Shands Hospital Laboratories Continuing Education Program, Gainesville, Florida,

December, 2004.

Forensic Toxicology Reference Laboratory and Public Service, Southeastern Association of
Pathology Chairs and Department Administrators, St. Petersburg, Florida, January, 2005.

Evidenced Based Forensic Science: Interpreting Postmortem Toxicology in the Light of
Pathologic Findings - Interpreting Postmortem Opioid Measurements. American
Academy ofForensic Sciences, New Orleans, Louisiana, February, 2005.

Drugs and Drug Deaths in Florida. University of Florida Committee on Alcohol and Other Drug
Education and Policy, Gainesville, Florida, April, 2005.

OTC and Prescription Stimulants, Stimulants Workshop (sponsored by Society of Forensic
Toxicologists), Orlando, Florida, April 2005.

Pharmaceutical Abuse, Annual Training for Demand Reduction Program Coordinators, Drug
Enforcement Administration, Orlando, Florida, August, 2005.

Update in Forensic Toxicology: Selected Topics in Death Investigation - Case Studies in Analytical

& Forensic Toxicology, North American Congress of Clinical Toxicology 2005, American
Academy of Clinical Toxicology, September, 2005.
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An Epidemic ofDrug Deaths in Florida, Department of Pathology, Immunology and Laboratory

Medicine, University ofFlorida College of Medicine, Gainesville, Florida, September,

2005.

Forensic Toxicology Update - Opiates. Society of Forensic Toxicologists, Nashville, Tennessee,

October, 2005.

Interpretation ofToxicological Analysis in the Elderly - Opioids in the Elderly. American
Academy of Forensic Sciences, American Academy of Forensic Sciences, Seattle,

Washington, February, 2006.

Pediatric Postmortem Toxicology Session - Toxicological Findings ofa Mother and Fetus in a

Fatal DUI. American Academy of Forensic Sciences, American Academy of Forensic
Sciences, Seattle, Washington, February, 2006.

Annual Conference on Addictions - An Epidemic of Opioid-Related Deaths in Florida, Florida

Society of Addiction Medicine, Lake Mary, FL, March, 2006.

Methamphetamine: A DeadlyFormula- Methamphetamine: Toxicology, Pathology and
Treatment, Second Annual Prevention Summit, DISC Village, Inc., Tallahassee, FL,
March, 2006

Analytical Toxicology for Impaired Driving Programs - Laboratory Aspects, The Effects ofDrugs
on Human Performance and Behavior, Robert F. Borkenstein Center for Studies ofLaw in

Action, Indiana University, Bloomington, Indiana, April, 2006.

Forensic Toxicology, Ninth Forensic Science Educational Conference (FSEC) (sponsored by the

American Academy ofForensic Sciences and Court TV), Florida GulfCoast University,

Fort Myers, Florida, May, 2006.

CE Committee: How Does Your QA/QC Program Measure Up? - Analytical Toxicology - QA/QC
Laboratory Aspects Society ofForensic Toxicologists, Austin, Texas, October, 2006.

Alcohol Use Disorders Colloquium - Alcohol and Drugs in Trauma Cases, Shands at the

University of Florida and the University of Florida, College of Medicine, Division of
Acute Care Surgery, Gainesville, FL , February, 2007.

DUI and DUI Drugs: State of the Art, Florida Society ofAddiction Medicine, Gainesville, FL,
March, 2007.

Analytical Toxicology for Impaired Driving Programs - Laboratory Aspects, The Effects ofDrugs
on Human Performance and Behavior, Robert F. Borkenstein Center for Studies ofLaw in

Action, Indiana University, Bloomington, Indiana, April, 2007.

Multidisciplinary Trauma Conference - Alcohol and Drugs in Trauma Cases, Trauma Services

Department, Shands at the University of Florida, May, 2007.

Methadone-Related Deaths in Florida, Methadone Mortality - A Reassessment. U.S. Department
of Health and Human Services, Substance Abuse and Mental Health Services

Administration, Washington D.C., July, 2007.

Clinical and Translational Science Seminar Series, University of Florida, College of Medicine,
Department of Epidemiology & Health Policy Research, Addiction - Forensic Medicine,
Gainesville, Florida, September, 2007.

Toxicology Jeopardy - A Practical Approach to DUID Testing - Confirmation - Method
Validation, Society of Forensic Toxicologists, Durham, North Carolina, October, 2007.

Stop Drugged Driving, The John P. McGovem Lecture, Institute for Behavior and Health,

Washington D.C., November, 2007.

The Cocaine Epidemic, Drug Policy Advisory Council, Florida Office ofDrug Control,

Tallahassee, Florida, November, 2007.
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Pharmacology - Alcohol and Drug Impaired Driving, 2007 DUI Adjudication Lab, Florida

Judiciary Education, St. Augustine, Florida, December, 2007.

STATE AND NATIONAL MEDIA APPEARANCES

In Search of Jesse James, A&E and History Channel, 1996

Party Drug, Fatal Drug, 48 Hours, CBS News, 2001

PMA, Channel One News, 2001

Addicted: An OxyContin Tragedy, 48 Hours, CBS News, 2002
Ecstasy - Nothing to Rave About, Florida's News Channel, 2002
Hooked On Club Drugs, VHl, 2002

State of Florida v. Rachel Sercey Trial, Court TV, 2003
State of Florida v. Laura Roberts, Inside Edition, 2004
Secrets from the Grave, 48 Hours, CBS News, 2005
Caffeine in Decaf Coffee, Today Show, 2006
Caffeine in Energy Drinks, National Public Radio, 2007
Death of Daniel Smith, CNN and MSNBC, 2007
Death ofAnna Nicole Smith, Fox News and Court TV, 2007

PUBLICATIONS

Books

1

.

Liu RH and Goldberger BA (eds). Handbook ofWorkplace Drug Testing. AACC Press,

1995 (380 pages) [second printing 1996 - 396 pages; Chinese translation 1997 - 448 pages].

2. Jenkins AJ and Goldberger BA (eds). On-Site Drug Testing. Humana Press, Inc., 2002 (276
pages).

Chapters

1

.

Goldberger BA and Cone EJ: Heroin, in Encyclopedia of Analytical Science. Academic
Press, 1995 (pp. 3861-3866).

2. Inoue T, Seta S and Goldberger BA: Analysis of drugs in unconventional samples, in

Handbook ofWorkplace Drug Testing. AACC Press, 1995 (pp. 131-158).

3. Garside D and Goldberger BA: Determination of cocaine and opioids in hair, in Drug
Testing in Hair. CRC Press, Inc., 1996 (pp. 151-180).

4. Winecker RE and Goldberger BA: Urine specimen suitability for drug testing, in Drug
Abuse Handbook. CRC Press, Inc., 1998 (pp. 764-772).

5. Goldberger BA and Jenkins AJ: Drug Toxicology, in Sourcebook on Substance Abuse:
Etiology, Epidemiology, Assessment, and Treatment. Allyn & Bacon, 1999 (pp. 184-196).



Bruce A. Goldberger, Ph.D. Page 16 of 30

6. Kerrigan S and Goldberger BA: Opioids, in Principles of Forensic Toxicology. AACC Press,

1999 (pp. 202-220). {revised - 2003}

7. Magura S, Laudet A and Goldberger BA: Improving the validity of behavioral drug

abuse research through drug testing, in Drug Testing Technology: Assessment of Field

Applications. CRC Press, 1999 (pp. 215-233).

8. Garside D and Goldberger BA: Forensic and Medicolegal Issues, in Atlas ofHair and Nails.

Churchill Livingstone, 1999 (pp. 227-232).

9. Kerrigan S and Goldberger BA: Drugs ofAbuse - Body Fluids, in Encyclopedia of
Forensic Sciences. Academic Press, 2000 (pp. 616-626).

10. Ropero JD and Goldberger BA. Opioids, in The Clinical Toxicology Laboratory -

Contemporary Practice in Clinical Toxicology. AACC Press, 2001 (pp. 73-96).

1 1

.

Caplan YH and Goldberger BA: Blood, Urine and Other Fluid and Tissue Specimens for

Alcohol Analyses, in Medical-Legal Aspect ofAlcohol, fourth edition. Lawyers &
Judges Publishing Company, 2003 (pp. 149-159).

12. Merves ML and Goldberger BA: Heroin, in Encyclopedia of Analytical Science, second
edition. Elsevier Press, 2005 (pp. 260-266).

1 3

.

Kerrigan S and Goldberger BA: Forensic Toxicology, in Forensic Nursing. Elsevier Mosby
Publishing, 2005 (pp. 123-139).

14. Kerrigan S and Goldberger BA: Substance Misuse - Alternative Body Fluids Analysis, in

Encyclopedia of Forensic and Legal Medicine. Elsevier Press, 2005 0pp. 192-201).

1 5

.

Isenschmid DS and Goldberger BA: Workplace Testing - Analytical Considerations and
Approaches for Drugs, in Drug Abuse Handbook, second edition. CRC Press, Inc., 2007 (pp.
775-799).

16. Merves ML and Goldberger BA: Quality Assurance, Quality Control, and Method
Validation in Chromatographic Applications, in Chromatographic Methods in Clinical

Chemistry and Toxicology. John Wiley & Sons, Ltd., 2007 (pp. 1-14).

1 7. Merves ML and Goldberger BA: Forensic Toxicology, in Forensic Chemistry. John
Wiley & Sons, Inc. (in press).

18. Kerrigan S and Goldberger BA: Specimens of Maternal Origin - Amniotic Fluid &
Breast Milk, in Drug Testing in Alternative Biological Specimens. Humana Press, Inc.

(in press).



Bruce A. Goldberger, Ph.D. Page 17 of 30

Monographs

1

.

Goldberger BA: Acetaminophen, Caffeine, Chloramphenicol, Lithium and Procainamide

Drug Monographs, in Drug Monitoring Data Pocket Guide II. AACC Press, 1994.

2. Goldberger BA: Opiates. Abused Drugs Monograph Series. Abbott Diagnostics, 1 994.

3

.

Goldberger BA, Ropero-Miller JD, Zawta B and Jackson R: Drugs ofabuse testing.

Questions and Answers. Boehringer Mannheim Corporation, 1998. {revised and reprinted

by Roche Diagnostics in 1999}

4. Hammett-Stabler C, Goldberger BA and Ropero-Miller JD: Abused drugs, in Medical
Toxicology Self Study. American Association for Clinical Chemistry, 1998.

5. Ropero ID, Garside D and Goldberger BA. Opiates, in Contemporary Practice in Clinical

Toxicology. American Association for Clinical Chemistry, 1998. {second edition, 2000}

6. Goldberger BA (ed.): Hair Analysis: Drugs ofAbuse, Therapeutic Drugs, and Steroids

{reprints of selected articles from the Journal of Analytical Toxicology}, 2001.

JournalArticles (Refereed)

1

.

Black DL, Goldberger BA, Isenschmid DS, White SM and Caplan YH: Urine cannabinoid

analysis: An integrated multi-method approach. J. Analyt. Toxicol. 8: 224-227, 1984.

2. Goldberger BA and Caplan YH: Infrared quantitative evidential breath-alcohol analyzers: In
vitro accuracy and precision studies. J. Forensic Sci. 31: 16-19, 1986.

3

.

Goldberger BA, Caplan YH and Zettl JR: A long-term field experience with breath ethanol

collection employing silica gel. J. Analyt. Toxicol. 10: 194-197, 1986.

4. Goldberger BA and Caplan YH: In vitro accuracy and precision studies comparing direct

and delayed analysis ofthe ethanol content of vapor. J. Forensic Sci. 32: 48-54, 1987.

5

.

Black DL, Goldberger BA and Caplan YH: Enzyme immunoassay method for

comprehensive drug screening in micro-samples ofurine. Clin. Chem. 33: 367-371, 1987.

6. Caplan YH, Levine B and Goldberger B: Fluorescence polarization immunoassay evaluated

for screening for amphetamine and methamphetamine in urine. Clin. Chem. 33: 1200-1202,
1987.

7. Levine B, Goldberger BA and Caplan YH: Evaluation ofthe Coat-A-Count
radioimmunoassay for phencyclidine. Clin. Chem. 34: 429, 1988.



Bruce A. Goldberger, Ph.D. Page 18 of 30

8

.

McMullen NT, Goldberger B, Suter CM and Glaser EM: Neonatal deafening alters

nonpyramidal dendrite orientation in auditory cortex: A computer microscope study in the

rabbit. J. Comp. Neurology 267: 92-106, 1988.

9. McMullen NT, Goldberger B and Glaser EM: Postnatal development of lamina IIMV
nonpyramidal neurons in rabbit auditory cortex: Quantitative and spatial analyses of golgi-

impregnated material. J. Comp. Neurology 278: 139-155, 1988.

1 0. Jenkins AJ and Goldberger BA: Forensic chemistry: The analysis of controlled substances.

Therapeutic Drug Monitoring and Toxicology In-Service Training and Continuing
Education Program, American Association for Clinical Chemistry 13(1): 7-15, 1991.

1 1

.

Goldberger BA, Caplan YH, Maguire T and Cone EJ: Testing human hair for drugs of
abuse. III. Identification of heroin and 6-acetylmorphine as indicators of heroin use. J.

Analyt. Toxicol. 15: 226-231, 1991.

12. Levine BS, Wu SC, Goldberger BA and Caplan YH: Two fatalities involving haloperidol. J.

Analyt. Toxicol. 15: 282-284, 1991.

13. LoDico CP, Levine BS, Goldberger BA and Caplan YH: Distribution of isoniazid in an
overdose death. J. Analyt. Toxicol. 16: 57-59, 1992.

14. Goldberger BA and Jenkins AJ: Testing ofabused drugs in urine by immunological
techniques. Therapeutic Drug Monitoring and Toxicology In-Service Training and
Continuing Education Program, American Association for Clinical Chemistry 13(8)- 7-18
1992.

1 5

.

Heller PF, Goldberger BA and Caplan YH: Chloral hydrate overdose: Trichloroethanol

detection by gas chromatography/mass spectrometry. Forensic Sci. International 52: 231-
234, 1992.

1 6. Ripple MG, Goldberger BA, Caplan YH, BlitzerMG and Schwartz S: Detection of cocaine
and its metabolites in human amniotic fluid. J. Analyt. Toxicol. 16: 328-331, 1992.

1 7. Ramcharitar V, Levine BS, Goldberger BA and Caplan YH: Bupropion and alcohol fatal

intoxication: Case report. Forensic Sci. International 56: 151-156, 1992.

1 8. Goldberger BA, Darwin WD, Grant TM, Allen AC, Caplan YH and Cone EJ: Measurement
of heroin and its metabolites by isotope-dilution electron-impact mass spectrometry Clin
Chem. 39: 670-675, 1993.

1 9. Klette KL, Levine B, Dreka C, Smith ML and Goldberger BA: Cholinesterase activity in

postmortem blood as a screening test for organophosphate/chemical weapon exposure. J.

Forensic Sci. 38: 950-955, 1993.



Bruce A. Goldberger, Ph.D. Page 19 of 30

20. Cone EJ, Holicky BA, Grant TM, Darwin WD and Goldberger BA: Pharmacokinetics and

pharmacodynamics of intranasal "snorted" heroin. J. Analyt. Toxicol. 17: 327-337, 1993.

2 1

.

Goldberger BA, Cone EJ, Grant TM, Caplan YH, Levine BS and Smialek JE: Disposition of
heroin and its metabolites in heroin-related deaths. J. Analyt. Toxicol. 18: 22-28, 1994.

22. Jenkins AJ and Goldberger BA: New antidepressants. Therapeutic Drug Monitoring and
Toxicology In-Service Training and Continuing Education Program, American Association

for Clinical Chemistry 15: 79-87, 1994.

23

.

Goldberger BA and Caplan YH: Letter. The effect of glutaraldehyde (UrinAid) on the

detection ofabused drugs by immunoassay. Clin. Chem. 40: 1605-1606, 1994.

24. Goldberger BA and Cone EJ: Review. Confirmatory tests for drugs in the workplace by
GC/MS. J. Chromatogr. A 674: 73-86, 1994.

25. Goldberger BA, Watts VW and Simonick TF: Analysis of volatiles by headspace gas

chromatography. Therapeutic Drug Monitoring and Toxicology In-Service Training and
Continuing Education Program, American Association for Clinical Chemistry 15: 231-236,

1994.

26. Goldberger BA, Loewenthal B, Darwin WD and Cone EJ: Technical brief Intrasubject

variation of creatinine and specific gravity measurements in consecutive urine specimens of
heroin users. Clin. Chem. 41: 116-117, 1995.

27. Goldberger BA, Cone EJ and Kadehjian L: Letter to the editor. Unsuspected ethanol

ingestion through soft drinks and flavored beverages. J. Analyt. Toxicol. 20: 332-333,
1996.

28. Ropero JD, Garside D and Goldberger BA: Synthetic and semisynthetic opioid analgesics.

Therapeutic Drug Monitoring and Toxicology In-Service Training and Continuing

Education Program, American Association for Clinical Chemistry 17: 261-271, 1996.

29. Winecker RE, Goldberger BA, Tebbett I, Behnke M, Eyler FD, Conlon M, Wobie K,
Karlix J and BertholfRL: Detection of cocaine and its metabolites in amniotic fluid and
umbilical cord tissue. J. Analyt. Toxicol. 21: 97-104, 1997.

30. Garside D, Goldberger BA, Preston KL and Cone EJ: Rapid liquid-liquid extraction of
cocaine from urine for gas chromatographic-mass spectrometric analysis. J. Chromatogr.
692:61-65,1997.

3 1

.

Ropero-Miller JD, Garside D and Goldberger BA: Technical brief Automated on-line

hydrolysis of benzodiazepines improves sensitivity of urine screening by a homogeneous
enzyme immunoassay. Clin. Chem. 43:1659-1660, 1997.



Bruce A. Goldberger, Ph.D. Page 20 of 30

32. Jenkins AJ and Goldberger BA: Identification of unique cocaine metabolites and

smoking by-products in postmortem blood and urine specimens. J. Forensic Sci. 42:824-

827, 1997.

33

.

Goldberger BA, HuestisMA and Wilkins DG: Commonly practiced quality control and

quality assurance procedures for gas chromatography/mass spectrometry analysis in

forensic urine drug-testing laboratories. Forensic Sci. Review 9:59-80, 1997.

34. Garside D, Ropero-Miller JD, Goldberger BA, Hamilton WF and Maples WR:
Identification of cocaine analytes in fingernail and toenail specimens. J. Forensic Sci.

43:974-979, 1998.

3 5 . Goldberger BA, Darraj AG, Caplan YH and Cone EJ: Detection of methadone, methadone
metabolites, and other illicit drugs of abuse in hair of methadone treatment subjects. J.

Analyt. Toxicol. 22:526-530, 1998.

36. Ropero-Miller JD and Goldberger BA: Recreational drugs: Current trends in the 90's.

Clin. Lab. Med. 18:727-746, 1998.

37. Preston KL, Goldberger BA and Cone EJ: Occurrence of cocaine in urine of substance abuse

treatment patients. J. Analyt. Toxicol. 22:580-586, 1998.

38. McCusker R, Paget-Wilkes H, Chronister C, Goldberger BA and ElSohly MA: Analysis

of gamma-hydroxybutyrate (GHB) in urine by gas chromatography/mass spectrometry. J.

Analyt. Toxicol. 23:301-305, 1999.

39. Preston KL, Huestis MA, Wong CJ, Umbricht A, Goldberger BA and Cone EJ:

Monitoring cocaine use in substance-abuse-treatment patients by sweat and urine testing.

J. Analyt. Toxicol. 23:313-322, 1999.

40. Hattab EM, Goldberger BA, Johannsen LM, Kindland PW, Ticino F, Chronister CW and
Bertholf RL: Modification of screening immunoassays to detect sub-threshold

concentrations of cocaine, cannabinoids, and opiates in urine: Use for detecting maternal
and neonatal drug exposure. Ann. Clin. Lab. Sci. 30:85-91, 2000.

4 1

.

Ropero-Miller JD, Paget-Wilkes H, Doering PL and Goldberger BA: Effect of oral

creatine supplementation on random urine creatinine, pH, and specific gravity

measurements. Clin. Chem. 46:295-297, 2000.

42. Ropero-Miller JD, Goldberger BA, Cone EJ and Joseph Jr, RE: The disposition of
cocaine and opiate analytes in hair and fingernails ofhumans following cocaine and
codeine administration. J. Analyt. Toxicol. 24:496-508, 2000.

43. Caplan YH and Goldberger BA. Alternative Specimens for Workplace Drug Testing: J.

Analyt. Toxicol. 25:396-399, 2001.



Bruce A. Goldberger, Ph.D. Page 21 of 30

44. Winecker RE, Goldberger BA, Tebbett IR, Behnke M, Eyler FD, Karlix JL, Wobie K,

Conlon M, Phillips D and Bertholf RL: Detection of Cocaine and Its Metabolites in

Breast Milk. J. Forensic Sci. 46:1221-1223, 2001.

45. Chronister CW, Walrath JC and Goldberger BA: Rapid Detection of Benzoylecgonine in

Vitreous Humor by Enzyme Immunoassay. J. Analyt. Toxicol. 25:621-624, 2001.

46. Goldberger BA and Polettini A: Forensic Toxicology: Web Resources. Toxicology
173:97-102,2002.

47. Murray RA, Doering PL, Boothby LA, Merves ML, McCusker RR, Chronister CW and
Goldberger BA: Putting an Ecstasy Test Kit to the Test - Harm Reduction or Harm
Induction?". Pharmacotherapy 23: 1238-1244, 2003.

48. McCusker RR, Goldberger BA and Cone EJ: Caffeine Content of Specialty Coffees. J.

Analyt. Toxicol. 27:520-522, 2003.

49. Szabo ST, Gold MS, Goldberger BA and Blier P: Effects of Sustained Gamma-
Hydroxybutyrate Treatments on Spontaneous and Evoked Firing Activity of Locus
Coeruleus Norepinephrine Neurons. Biol. Psychiatry 55: 934-939, 2004.

50. Drummer O, Forrest ARW, Goldberger B and Karch SB. Forensic Science in the Dock
British Med J. 329:636-637, 2004.

51. Li M, Goldberger BA and Hopkins C: Fatal Case of Botox®-Related Anaphylaxis? A
Case Report. J. Forensic Sci. 50:169-172, 2005.

52. McCusker RR, Goldberger BA and Cone EJ: Caffeine Content of Energy Drinks,

Carbonated Sodas and Other Beverages. J. Analyt. Toxicol. 30: 112-1 14, 2006.

53

.

McAuliffe PF, Gold MS, Bajpai L, Merves ML, Frost-Pineda K, Pomm RM, Goldberger
BAj Melker RJ and Cendan JC: Second-hand exposure to aerosolized intravenous
anesthetics propofol and fentanyl may cause sensitization and subsequent opiate

addiction among anesthesiologists and surgeons. Med. Hypotheses. 66: 874-882, 2006.

54. O'Dell LE, Bruijnzeel AW, Smith RT, Parsons LH, Merves ML, Goldberger BA,
Richardson HN, Koob GF and Markou A. Diminished nicotine withdrawal in adolescent
rats: implications for vulnerability to addiction. Psychopharmacology. 186:612-619
2006.

55. Gold MS, Frost-Pineda K, Goldberger BA and DuPont RL. Letter to the Editor -

Physicians and Drug Screening. J. Adolesc. Health. 39: 154-155, 2006.

56. McCusker RR, Fuehrlein B, Goldberger BA, Gold MS and Cone EJ: Caffeine Content of
Decaffeinated Coffee. J. Analyt. Toxicol. 30:61 1-3, 2006.



Bruce A. Goldberger, Ph.D. Page 22 of 30

57. Gold MS, Kolodner D, Logan D and Goldberger BA. Response by Mark Gold et al. J.

Addict. Dis. 25:141-144, 2006.

58. Goldberger BA, Graham NA, Nelson SJ, Cadet JL and Gold MS. A marked increase in

cocaine-related deaths in the state of Florida: precursor to an epidemic? J. Addict. Dis
26: 113-116,2007

59. Gold MS, Graham NA, Kobiessy F, Pepine CJ, Goldberger BA. Letter to the Editor -
Speed, Cocaine, and Other Psychostimulants Death Rates?. Am. J. Cardiol, (in press).

60. Chronister CW, Gascoigne A and Goldberger BA. Rapid Detection of Opioids in

Vitreous Humor by Enzyme Immunoassay. J. Analyt. Toxicol, (in press).

6 1
.

Ledgerwood DM, Goldberger BA, Risk NK, Lewis CE and Price RK. Comparison
between Self-Report and Hair Analysis of Illicit Drug Use in a Community Sample of
Middle-Age Men. Addict. Behav. (accepted).

Proceedings

1

.

Goldberger BA and Caplan YH: Evaluation ofthe adsorption and desorption of ethanol from
breath specimens using silica gel. The International Symposium on Driving Under the

Influence ofAlcohol and/or Drugs, Federal Bureau of Investigation, Quantico, Virginia pp
119-121,1986.

2. Caplan YH, Goldberger BA and Physioc GE: Comparison of a Breathalyzer Model 900B
prototype with the Breathalyzer Model 900A. 1 1th International Conference on Alcohol,
Drugs and Traffic Safety, National Safety Council, Chicago, Illinois, pp. 766-768, 1991.

3. Caplan YH, Levine BS and Goldberger BA: Drugs in driver fatalities: A preliminary study
in the state ofMaryland. 1 1th International Conference on Alcohol, Drugs and Traffic

Safety, National Safety Council, Chicago, Illinois, pp. 824-828, 1991.

4. Cone EJ and Goldberger BA: Pharmacokinetics and tissue distribution of opiates. Drug
Abuse in the Decade ofthe Brain, Symposium for Health and Substance Abuse
Professionals, Houston, Texas, pp. 71-77, 1997.

Articles (Not Refereed)

1

.

Isenschmid DS, Goldberger BA, Caplan YH and Straus PW: GC-MS automation for drug
testing laboratories. Hewlett-Packard Application Note, GCMS 89-3, 1989.

2. Goldberger BA: Heroin. Therapeutic Drug Monitoring and Toxicology, American
Association for Clinical Chemistry 12(12): 3-4, 1991.

3

.

Goldberger BA: Bupropion. Therapeutic Drug Monitoring and Toxicology, American
Association for Clinical Chemistry 13(8): 3-4, 1992.



Bruce A. Goldberger, Ph.D. Page 23 of 30

4. Jenkins AJ, Goldberger BA, Caplan YH and Hoey LD: GC/MS confirmation of

benzoylecgonine in blood, plasma and urine specimens. Hewlett-Packard Application Note,

GCMS 92-01, 1992.

5. Goldberger BA: Cocaethylene. Therapeutic Drug Monitoring and Toxicology, American
Association for Clinical Chemistry 13(16): 3-4, 1992.

6. Jenkins AJ, Goldberger BA, Cone EJ and Hoey LD: GC/MS Assay of 6-acetylmorphine in

plasma. Hewlett-Packard Application Note, GCMS 93-04, 1993.

7. Goldberger BA: Lysergic acid diethylamide. Therapeutic Drug Monitoring and Toxicology,

American Association for Clinical Chemistry 14: 99-100, 1993.

8. Goldberger BA: Clonidine. Therapeutic Drug Monitoring and Toxicology, American
Association for Clinical Chemistry 15: 3-4, 1994.

9. Goldberger BA: Methadone. Therapeutic Drug Monitoring and Toxicology, American
Association for Clinical Chemistry 15: 155-156, 1994.

1 0. Goldberger BA: Venlafaxine. Therapeutic Drug Monitoring and Toxicology In-Service,

American Association for Clinical Chemistry 16: 3-4, 1995.

1 1

.

Garside D and Goldberger BA: Nefazodone. Therapeutic Drug Monitoring and Toxicology,

American Association for Clinical Chemistry 16: 109-1 10, 1995.

12. Goldberger BA and Huestis MA: GC/MS: Quality assurance/quality control procedures

for forensic urine drug testing laboratories. Hewlett-Packard Application Note 228-322,

July, 1995.

13. Garside D and Goldberger BA: Zolpidem. Therapeutic Drug Monitoring and Toxicology,

American Association for Clinical Chemistry 16: 193-195, 1995.

14. Goldberger BA and Miles WS: Benzoylecgonine in urine: Validating a

PrepStation/GC/MSD system that integrates automated sample preparation with analysis.

Hewlett-Packard Application Note 228-338, October, 1995.

1 5

.

Garside D and Goldberger BA: Ranitidine. Therapeutic Drug Monitoring and Toxicology,

American Association for Clinical Chemistry 16: 277-279, 1995.

1 6. Goldberger BA and Miles WS: THC-acid in urine: Validating a PrepStation/GC/MSD
system that integrates automated sample preparation with analysis. Hewlett-Packard

Application Note 228-345, December 1995.

1 7. Goldberger BA and Miles WS: PCP in urine: Validating a PrepStation/GC/MSD system that

integrates automated sample preparation with analysis. Hewlett-Packard Application Note
228-346, December, 1995.



Bruce A. Goldberger, Ph.D. Page 24 of 30

1 8. Goldberger BA and Miles WS: Opiates in urine: Validating a PrepStation/GC/MSD system

that integrates automated sample preparation with analysis. Hewlett-Packard Application

Note 228-347, December, 1995.

1 9. Garside D and Goldberger BA: Valproate - A new treatment for bipolar disorder.

Therapeutic Drug Monitoring and Toxicology, American Association for Clinical Chemistry
17: 55-56, 1996.

20. Goldberger BA: What the Experts Think - Improving Drug Detection in the Workplace
through the Analysis of Alternative Specimens. Clin Lab News 25: 12:1999.

Abstracts

1
. Goldberger BA and Caplan YH: An in vitro accuracy and precision study of four

quantitative breath alcohol analyzers. Mid-Atlantic Association ofForensic Scientists,

Washington, D.C., 1985.

2. Goldberger BA and Caplan YH: The Breathalyzer 900/900A: Breath collection and delayed

alcohol analysis. Mid-Atlantic Association ofForensic Scientists, Washington, D.C., 1985.

3

.

Goldberger BA and Caplan YH: Delayed vapor alcohol analysis using silica gel: accuracy,

precision, stability and field studies. American Academy of Forensic Sciences, New Orleans,

Louisiana, 1986.

4. Goldberger BA and Caplan YH: Evaluation ofthe adsorption and desorption of ethanol from
breath specimens using silica gel. The International Symposium on Driving Under the

Influence ofAlcohol and/or Drugs, Federal Bureau of Investigation, Quantico, Virginia,

1986.

5

.

Goldberger BA and Caplan YH: Experiences with silica gel trapping of alcohol in breath

testing. American College ofToxicology, Baltimore, Maryland, 1987.

6. Goldberger BA: Automation for forensic urine drug testing laboratories. Scientific

Computing and Automation, Conference and Exposition, Philadelphia, Pennsylvania, 1989.

7. Isenschmid DS, Goldberger BA, Harbin GF and Caplan YH: Customizing the HP- 1 000
GC/MS data system for automated data analysis. Scientific Computing and Automation,
Conference and Exposition, Philadelphia, Pennsylvania, 1989.

8. Caplan YH, Levine BS and Goldberger BA: Drugs in driver fatalities: A preliminary study
in the state ofMaryland. International Conference on Alcohol, Drugs and Traffic Safety,

Chicago, Illinois, 1989.

9. Caplan YH, Goldberger BA and Physioc GE: Comparison of a Breathalyzer Model 900B
prototype with the Breathalyzer Model 900A. International Conference on Alcohol, Drugs
and Traffic Safety, Chicago, Illinois, 1989.



Bruce A. Goldberger, Ph.D. Page 25 of 30

1 0. Goldberger BA, Caplan YH, Maguire T and Cone EJ: Detection of heroin and 6-

acetyhnorphine in hair. Society ofForensic Toxicologists, Montreal, Canada, 1991.

1 1

.

Cone EJ and Goldberger BA: Decontamination issues in testing hair for cocaine and heroin.

Society of Forensic Toxicologists, Montreal, Canada, 1991.

12. Goldberger BA, Caplan YH, Darwin WD and Cone EJ: Assay development for heroin and
metabolites by gas chromatography/mass spectrometry. American Academy ofForensic
Sciences, New Orleans, Louisiana, 1992.

1 3

.

Klette KL, Levine B, Smith M, Goldberger B and Dreka C: Cholinesterase activity in

postmortem blood, as an indication ofchemical weapon exposure. American Academy of
Forensic Sciences, New Orleans, Louisiana, 1992.

14. Goldberger BA, Grant TM, Darwin WD, Jenkins AJ, Cone EJ and Caplan YH: Identification

ofheroin, 6-acetylmorphine and morphine in post mortem urine by GC/MS. Society of
Forensic Toxicologists, Cromwell, Connecticut, 1992.

15. Jenkins AJ, Goldberger BA, Darwin WD and Cone EJ: Identification ofunique cocaine
metabolites and smoking by-products in postmortem blood and urine specimens. American
Academy of Forensic Sciences, Boston, Massachusetts, 1993.

1 6. Goldberger BA, Caplan YH and Cone EJ: Measurement and interpretation ofheroin, 6-

acetylmorphine and morphine concentrations in biological tissues obtained from heroin users
and heroin-related deaths. Society of Forensic Toxicologists, Phoenix, Arizona, 1993.

1 7. Goldberger BA, Caplan YH and Miles WS : Automated solid-phase extraction and GC/MS
analysis ofbenzoylecgonine in urine. American Academy ofForensic Sciences, San
Antonio, Texas, 1994.

1 8. Goldberger BA, Cone EJ and Caplan YH: Significance of heroin and 6-acetyhnorphine in

hair. 2nd International Meeting on Clinical and Forensic Aspects ofHair Analysis, Genova,
Italy, 1994.

1 9. Goldberger BA, Darraj AG, Cone EJ and Caplan YH: Detection ofmethadone, methadone
metabolites, and other illicit drugs ofabuse in hair ofmethadone treatment Subjects. 2nd
International Meeting on Clinical and Forensic Aspects of Hair Analysis, Genova Italy

1994.

20. Garside D and Goldberger BA: "CyberTox": Toxicology resources on the Internet. Society
of Forensic Toxicologists, Baltimore, Maryland, 1995.

2 1

.

Goldberger BA and Garside D: Toxicological investigation ofthe Jesse James exhumation.
American Academy ofForensic Sciences, Nashville, Tennessee, 1996.



Bruce A. Goldberger, Ph.D. Page 26 of 30

22. Winecker RE, Tebbett I, Goldberger BA and Bertholf RL: Utility ofmaternal hair for

determining prenatal cocaine exposure. American Association for Clinical Chemistry,

Chicago, Illinois, 1996.

23. Ropero JD, Garside D, Goldberger BA, Smialek JE, Zielke RH and Vigorito R:

Preliminary findings of hair analysis in SIDS-Related deaths. Society ofForensic
Toxicologists, Denver, Colorado, 1996.

24. Goldberger BA and Caplan YH: The C.I.A., LSD and the Strange death ofFrank R. Olson,

Ph.D.: What the June 1994 exhumation hath wrought!; Toxicological analyses. American
Academy ofForensic Sciences, New York City, New York, 1997.

25

.

Preston KL, Silverman K, Goldberger BA and Cone EJ: Criteria for identifying new cocaine
use: Presence of cocaine in urine. American Society for Clinical Pharmacology and
Therapeutics, San Diego, Califomia, 1997.

26. Ropero-Miller JD, Goldberger BA, Vance R and Kintz P: Implementation of the State of
Florida hair analysis proficiency testing program. Society of Forensic Toxicologists, Salt

Lake City, Utah, 1997.

27. Goldberger BA: The Death of J. Edgar Hoover: A mystery in search of a solution -
Toxicological considerations. American Academy of Forensic Sciences, San Francisco,

Cahfomia, 1998.

28. Ropero-Miller JD, Garside D, Goldberger BA, Hamilton WF and Maples WR: Nails:

Another useful matrix for the identification of cocaine exposure. American Academy of
Forensic Sciences, San Francisco, Califomia, 1998.

29. Winecker RE, Goldberger BA, Tebbett IR, Behnke M, Eyler FD, Karlix J, Wobie K,
Phillips D and Bertholf RL: Cocaine in breast milk: The potential for postnatal cocaine
exposure. American Academy ofForensic Sciences, San Francisco, Califomia, 1998.

30. Logan BK, Blaho K, Mandrell T, Berryman H, GoffML, Goldberger B, Schwilke G and
Ropero-Miller JD: Effects of death and decomposition on concentrations of cocaine and
metabolites in juvenile swine. American Academy of Forensic Sciences, San Francisco,

Califomia, 1998.

3 1

.

Ropero-Miller JD, Goldberger BA and Doering PL: Oral creatine supplementation and its

effect on urinary creatinine, pH, and specific gravity measurements. Joint meeting ofthe
Society of Forensic Toxicologists and The Intemational Association of Forensic
Toxicologists, Albuquerque, New Mexico, 1998.

32. Goldberger BA: Forensic Colloquia (Jurisprudence Section) - The Melinda Mcintosh
exhumation; Toxicological analysis. American Academy of Forensic Sciences, Orlando
Florida, 1999.



Bruce A. Goldberger, Ph.D. Page 27 of 30

33. Ropero-Miller JD, Goldberger BA, Oyler JM, Cone EJ and Joseph Jr, RE: Drug testing

with alternative matrices: Cocaine disposition in hair and fingernails. American Academy
ofForensic Sciences, Orlando, Florida, 1999.

34. Bertholf RL, Goldberger BA, Johannsen LM, Chronister CW and Hattab E: Use of

CEDIA screening methods for cocaine metabolite, cannabinoids, and opiates at sub-

threshold concentrations: Improved sensitivity in clinical applications. American
Academy of Forensic Sciences, Orlando, Florida, 1999.

35. McCusker RR, Paget-Wilkes H, Chronister C, Goldberger BA and ElSohly MA:
Analysis of gamma-hydroxybutyrate (GHB) in urine by gas chromatography/mass

spectrometry. Society ofForensic Toxicologists, Puerto Rico, 1999.

36. Chronister CW, Walrath JC and Goldberger BA: Detection of cocaine/cocaine Metabolite

in vitreous humor by cloned enzyme donor immunoassay. Society ofForensic
Toxicologists, Milwaukee, Wisconsin, 2000.

37. Goldberger BA, Frost-Pineda K and Gold MS. Ecstasy deaths in the State of Florida: A
post-mortem analysis. Society of Biological Psychiatry, Philadelphia, Pennsylvania,

2002.

38. Goldberger BA, Frost-Pineda K and Gold MS: Methadone overdose deaths in the State of
Florida: A post-mortem analysis. American College of Clinical Pharmacology, San
Francisco, California, 2002.

39. Szabo ST, Gold MS, Goldberger BA, Blier P. Effects of sustained gamma-
hydroxybutyrate (GHB) treatments on spontaneous and evoked firing activity of locus

coeruleus neurons. Society ofNeuroscience, Orlando, Florida, 2002.

40. Murray RA, Doering PL, Merves ML, McCusker RR, Chronister CW and Goldberger
BA: Putting an ecstasy test kit to the test. American Academy of Forensic Sciences,

Chicago, Illinois, 2003.

4 1

.

Merves ML, McCusker RR, Chronister CW and Goldberger BA: Analysis of barbiturates

by fast GC: A preliminary study. American Academy ofForensic Sciences, Chicago,

Illinois, 2003.

42. Goldberger BA, Frost-Pineda K, Gold MS. Methadone related deaths exceed heroin in

the State of Florida. American Society for Addiction Medicine. Toronto, Canada, 2003.

43

.

Goldberger BA, Lessig MC, McCusker RR, Cone EJ and Gold MS . Evaluation of current

caffeine content of coffee beverages: Recommendations for clinicians regarding caffeine

exposure. Society of Biological Psychiatry, San Francisco, California, 2003.



Bruce A. Goldberger, Ph.D. Page 28 of 30

44. Goldberger BA, Merves ML, Frost-Pineda K, Gold MS. The use and abuse of

prescription opioids: An epidemic of deaths in the State of Florida. College on Problems
ofDrug Dependence. Bal Harbour, Florida, 2003.

45

.

Szabo ST, Gold MS, Goldberger BA, BHer P. Effects of sustained gamma-
hydroxybutyrate (GHB) treatments on spontaneous and evoked firing activity of locus

coeruleus norepinephrine neurons. American College of Clinical Pharmacology. Palm
Harbor, Florida, 2003.

46. Goldberger BA, Merves ML, Frost-Pineda K, Gold MS. Use, misuse and diversion of
methadone and hydrocodone: The deaths continue to increase. American College of
Clinical Pharmacology. Palm Harbor, Florida, 2003.

47. McCusker RR, Merves ML, Goldberger BA and Cone EJ. Cafe Noir, Cafe Au Lait, or

just caffeine? Society of Forensic Toxicologists, Portland, Oregon, 2003.

48. Langee CL, Goldberger BA and Martin JV. Postmortem morphine concentrations - Are
they meaningful? American Academy of Forensic Sciences, Dallas, Texas, 2004.

49. Li M, Goldberger BA and Hopkins C. Fatal Botox-induced anaphylaxis? A case report.

American Academy ofForensic Sciences, Dallas, Texas, 2004.

50. Goldberger BA, Frost-Pineda K, Gold MS. Methadone related deaths exceed heroin in

the State of Florida. American Society for Addiction Medicine. New York, New York
2004.

5 1

.

Goldberger BA, McCusker RR, Byars JA, Frost-Pineda K and Gold MS. Decaffeinated

coffee: An oxymoron. Society of Biological Psychiatry, New York, New York, 2004.

52. Merves ML, Chronister CW, Goldberger BA, Melker RJ and Gold MS. Detection of
cotinine in exhaled breath by gas chromatography-mass spectrometry - A preliminary
study. Society of Forensic Toxicologists, Washington, D.C., 2004.

53. Goldberger BA, Melker RJ, Merves ML, Frost-Pineda K and Gold MS. Measuring and
quantifying substance abuse: cotinine in exhaled breath. Society for Neuroscience, San
Diego, California, 2004.

54. Fuehrlein B, Goldberger BA, McCusker RR, Warren MW and Gold MS. The addictive

potential of decaffeinated coffee. Society for Neuroscience, San Diego, California, 2004.

55. Goldberger BA, Fileger MI, Merves ML and Gold MS. Fentanyl use and abuse: New
emerging trends in drug abuse. College on Problems ofDrug Dependence. Orlando,
Florida, 2005.

56. McCusker RR, Merves ML, Goldberger BA and Cone EJ. Cafe Noir, Cafe Au Lait, or

just caffeine? - Part 2. Society of Forensic Toxicologists, Nashville, Tennessee, 2005.



Bruce A. Goldberger, Ph.D. Page 29 of 30

57. Goldberger BA, Merves ML, MacDougall KN, Chronister CW, MartinezMA and Nelson
SJ. Paraquat in exhumed remains by gas chromatography-mass spectrometry. Society of
Forensic Toxicologists, Nashville, Tennessee, 2005.

58. Merves ML, GrosskopfTD, Chronister CW and Goldberger BA. Detection of
benzoylecgonine in urine using the V-Flex system. American Academy ofForensic
Sciences, Seattle, Washington, 2006.

59. Bedore LR, Goldberger BA and Lonesk KH. FEMORS - The State of Florida's mass
fatality response team. American Academy ofForensic Sciences, Seattle, Washington,
2006.

60. Kero FA, Booth MM, Dennis DM, Goldberger BA, Conner GE and Yost RA.
Development of a high-throughput SPE-LC-MS/MS method to quantify trace levels of
endogenous thiocyanate in complex biological fluids. American Society for Mass
Spectrometry, Seattle, Washington, 2006.

6 1

.

Cone EJ, Schnoll S, Pinney J, Henningfield JE, Fant RV, Goldberger BA and Chronister

CW. Internet monitoring: getting high by pharmaceutical tampering. The International

Association ofForensic Toxicologists, Ljubljana, Slovenia, 2006.

62. Goldberger BA, Merves ML, Gres K, Melker RJ, Goodman WK, Gold MS. Further

Evidence of Second-hand Exposure to Drugs in the Operating Room. Society for

Neuroscience, Atlanta, Georgia, 2006.

63

.

Cunningham MA, Goldberger BA, Graham NA and Gold MS, Cocaine - A Recurring
Epidemic in the Florida? Society for Neuroscience, Atlanta, Georgia, 2006.

64. Cunningham MA, Graham NA, Goldberger BA and Gold MS, Cocaine Abuse in 2006 -
A New Epidemic. American Academy of Addiction Psychiatry, St. Pete Beach, Florida,

2006.

65. Markou A, Bruijnzeel AW, Parsons LH, Goldberger BA, Koob GF and O'Dell LE.
Diminished nicotine withdrawal in adolescent rats: implications for vulnerability to

addiction. Society of Biological Psychiatry, San Diego, California, 2007.

66. Goldberger BA, Graham NA and Gold MS. Cocaine Abuse in 2006 - A New Epidemic?
Society of Biological Psychiatry, San Diego, California, 2007.

67. Gold MS, Goldberger BA and Melker R. Anesthesiologists & Opioid Dependence:
Secondhand Exposure through Air & Skin. Society of Biological Psychiatry, San Diego,
California, 2007.

68. Kero FA, Morey TE, Smith WB, Booth MM, Goldberger BA, Melker RJ, Yost RA and
Dennis DM. From Blood to Breath: the Detection ofTHC in Exhaled Breath by



Bruce A. Goldberger, Ph.D. Page 30 of 30

Adsorbent Tube LC-MS/MS. American Society for Mass Spectrometry, Indianapolis,

Indiana, 2007.

69. Merves ML, Chronister CW, Smith WB, Morey TE, Melker RJ, Dennis DM and BA
Goldberger. Detection of Ethanol in Exhaled Breath Condensate: A Preliminary Study.

The International Association ofForensic Toxicologists & International Council on
Alcohol, Drugs, and Traffic Safety, Seattle, Washington, 2007.

70. Merves ML, Meka VV, Lutz BJ, Chronister, Euliano NR, Melker RJ and Goldberger BA.
Propofol in Pig Breath and Plasma. Society of Forensic Toxicologists, Durham, North
Carolina, 2007.

71

.

Merves ML, Chin JM, Chronister CW, Goldberger BA, Sampson-Cone A and Cone EJ.

Confronting the Caffeine Confusion ofTea Infusions. Society of Forensic Toxicologists,

Durham, North Carolina, 2007.

[December 27, 2007]



B!>gpta>c

S,3 Sf 11 =s

filial

02.33

if

nifl

pTpj r«pn

Ho O 2. "-^ *" P

6,

itlf

ST

ca.

5,H3« P-CU

a.s-^p as

lisffff3.£ S 3
-^

as.

If

I

o

,55'

e K.
3 ^

^ a

J '3 3-
»? -o 3H sr —
a "5. »
s- & a

85 W3 »

Ill





1



|li:li>

llll

5- 3

; I- & s i

ft Hi, >r: » 3--

g 3
2 5!

= g ?r.f g 3 8 i -. 3

I s a. §

= a s- s.

S =

r s I J.
"

- _- ** ** K_ |o

;
^ St ^ 3^ *!

• =" li " s

• I slit

Si' So'*

* s s » s3 i.

8.t.

3.=,
^ IB. a S

f lis

ill

fS »
(ft .

1 4 I

IIS-

» 5 e "--S
ifl n -? K* »^

Pifi

fj ^ S^ di. ^--

S- 8 f 3-

fc s; a.

s a'^ .3 jr 3.«»

.i.ti

f ^^-f i

St; ^- -5 :^ c.

3 tt

g'lff Sri

ill- iff

8 = 3

I si-

=* -7. SI-'

I III
i i. i f

^ a: O" „
£. -T. S *s-

j_.-
'? 3' ^ w^

^ <g I K e.

llll
lite

Sfs i

«> A.-rr

is:

.Si:

c8

3

i. = :S-i'.3, 5' =s ?t * »

— -S 2 S
'AS. 5 ^

H S g i

I i tr

III
3 tS

3' 2 '^

llll'

i' I £. w

•h
-

it

£.=

5 S

.1 1 J E 111 i

::|f fi:
IS-

3

1 fit
^- 5- = s.

S'Sj It

S S3

• ts> S. 2 "S

vktSf

^ « :« I

l|ti

III I

'l#-lf f8 f P's



I I



1 I = Si

--•§= I i

3|.S.

•?i

£§= 3 3

i s; I" g.- 3

s .s' a.

II S 3 S
e Is

3

S|;i
§1 s^

7 5'i-

3 =

5 S:

it

'9 O^ _,3 » «

S 8-?

III
|El

?! fS » 2,.

i's.f

ill
III
'-«' 3. 2

2. rs ft

f If
III

8 |1

s ! i
2,1 ?:

ill

ill
3".3 i

g a c 1=

»> a S s

S,S *. 3

T3 35 " §.

£ ^ is'

»

S « 5.2
r'E ^ I

I i f 5.1. » .S- =•'3: S 55

§11

s'f il
25 sf - § . X

§ I ? %i
% S.:B •=? ^

I J s- f S j
I g § lj !

» 5, -- '§.

•g S '

3- i. 3» £. S

If

Ji--

s *
S S rt ft

s. i. « s-

r tf n

2 5 5 i«

_ 3

rfI f:
e> 3 ^ ~"

3 £.2. 2,

I

c
c
>

I I

a 2





S S 3 S.

3.



If

i' s a
g i S I I I

ff. cS" §. S- w I S

3; S^

f .a.

! -5 X.
=

L £ » =•

E S =s «
lllfll

S'S

f.:S s^g

g £ 1^
=j-

:a|il.
ItlgB can e

4 llg;

'* i ^- R

y: 3. S-, E.

SI' J i i'^ p !? w S

I ^ g i," S

1-8. I S =

I

I

III
~. .O ** P £

ft*

rt W
3. ^, E.

I -P- I

09 n

e.3

ill
iff
fill

•4 *

f^&?gi o

I

I s s i g s s s s s s s ss a

|l»|:*|im|;|l.i
r- s - 2 « 8 gS 88 S-8 a S:

p 9 q b, o (7 o b b b b b a b

;g p ej tj p a p .g: ^ J* ,p :a P .H

jg 8 8 «> 8 j^ S j_ g ^ B S 8 g

||:|:ig|g:|g|||8|

III 3

w >< a u O » p w »
: ^ u w D 1^1

s s g a gys s afii g s as s

a o « o a o ^ ^tf » o o <a tf

S S b}S 3 8 i ^ g ^ S $fi

a S S,s.8 S 8S i is 8 8 8 g

8 2 S K 8 s S ^5 K s s as "S

" •^ S H ™ w g w t- WW P p 3
S S 8 a 8 S 8 SB is i 8 8 .ije

01

1:1

n
a

3 g



fill?!';
S. S 5' »

iflilr

^^ if



i

f

llfllllSptl

I ?

lll| If Ill-
lag.Il^fs I

e S 2 < ® K **'5"»

E^ 3-2 c — f, So.

fitffIII IIIIff '

I i

1^1

iff II
snS Si's

ISK g S

ifii
S £. ^ S.H „,,2 2 Si.

"

s?2.^ Jiaf-

Si iflllf
J** « g o "S 3; 3 g-

Itli||l|

III:

G s- 2- a» s:^ z:ij cO .0

llllllllfll
IsJ Ss.ss'j'S'-S^g-

il|a.||iisf-^
11 a, 2,1 Is; S-® '"

•.|:,s;:i-;|j'

l,i;i.t-s^s.lii?f
lltli'lgg:*!
itll:i-|st|g4
"^-^^ if? Ill ft

s g S B 3 Wg-^ §

i-iSzfitl}
Iliiisi'DsSS
?f|Fiff r|r|

1 1 i £ S ^ *.B- 1 & ?>

ei.?^^'5^a- ?r F^o*** a- ** § 1o 5? %i ^ a & = Ej k: 5- 3 _

l|felll«.pitli!
ii|iMlri|it|f
S>|.3't|:*lll:fg.f^-

illtl
Pitif

ll||.S'Sl|t.||feg-
S;l|ffSt.t:||ffl|
fe.r;i.i^5''3loifl"t tig; Ifgifiiii^s

- — -s Ci:|l^i

3i:5- »-S a-.S s |- S S s? :^ B ri

filll"

1 Oj


